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M ABSTRACT

Guanabenz (2,6-dichlorobenzylidene-amino-

uanidine) is a centrally acting antihypertensive
g whose mechanism of action is via o,

drenoceptors or, more likely, imidazoline
eceptors. Guanabenz is marketed as an antihy-
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pertensive agent in human medicine (Wytensin
tablets, Wyeth Pharmaceuticals). Guanabenz
has reportedly been administered to racing hors-
es and is classified by the Associarion of Racing
Commissioners Internarional as a class 3 foreign
substance. As such, its identification in a pos-
trace sample may result in significant sanctions
against the trainer of the horse, The present
study examined liquid chromatographic/tandem
quadrupole mass spectromerric (LC-MS/MS)
detection of guanabenz in serum samples from
horses treated with guanabenz by rapid IV in-
jection at 0.04 and 0.2 mg/kg. Using a method
adapted from previous work with clenbuterol,
the parent compound was detected in serum
with an apparent limit of detection of approxi-
mately 0.03 ng/ml and the limit of quantitation
was 0.2 ng/ml. Serum concentrations of guan-
abenz peaked ar approximately 100 ng/ml after
the 0.2 mg/kg dose, and the parent compound
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was detected for up to 8 hours after the 0.04
mg/kg dose. Urine samples tested after adminis-
tration of guanabenz at these dosages yielded
evidence of at least one glucuronide metabolite,
with the glucuronide ring apparently linked to a
ring hydroxyl group or a guanidinium hydroxy-
lamine. The LC-MS/MS results presented here
form the basis of a confirmarory test for guan-
abenz in racing horses.

W INTRODUCTION

Guanabenz (2,6-dichlorobenzylidene-amino-
guanidine) is a centrally acting antihyperten-
sive drug whose mechanism of action is
through either the activation of o, adrenocep-
tors or, as more recent research suggests, imi-
dazoline receptors.! Guanabenz has been
marketed in human medicine as an antihyper-
tensive agent for many years (Wytensin, Wyeth
Pharmaceuticals).

Anecdotal reports suggest that racetrack vet-
erinarians have been dissolving 8 mg tablets of
guanabenz in a vitamin B,:/alcohol solution
and injecting this mixture IV into horses be-
fore a race.’ The rationale for this adminis-
tration is to reduce pulmonary blood pressure,
thereby reducing the incidence and severity
of exercise-induced pulmonary hemorrhage
(EIPH). Conversely, as an O, agonist agent,
guanabenz may have the ability o tranquilize
or sedate a horse and may also have some bron-
chodilator activity.

Medications capable of improving the suc-
cess of racchorses are classified by the Associa-
tion of Racing Commissioners International
{ARCI) based on their performance-enhancing
potential. Guanabenz is currently classified as
an ARCI class 3 agent® and, as such, its identi-
fication in postrace samples can result in sig-
nificant penaltics. More recently, attempts
have been made to reclassify guanabenz as an
approved therapeutic medication. However,
such applications have not been pursued, and

guanabenz is currently a medication whose ad-
ministration to a horse shortly before racing is
considered inappropriate.

No useful postrace confirmation method for
guanabenz has been previously reported in
the literature, apparently because the effective
dose of guanabenz is relatively small (8 ro 24
mg/horse) and also because guanabenz is
extensively metabolized. Therefore, the objec-
tive of the present study was to develop an LC-
MS/MS-based multiple-reaction monitoring
(MRM) serum method, chromatographically
similar to a highly sensitive LC-MS/MS-based
serum method for clenbuterol recently report-
ed from this laboratory.*

M MATERIALS AND METHODS
Horses

Two mature Thoroughbred mares weighing
468 and 499 kg were used for this study. The
animals were fed grass hay and a concentrate
feed (12% protein), which was a 50:50 mix-
ture of oats and an alfalfa-based protein pellet,
twice daily. The animals were vaccinated annu-
ally for tetanus and were dewormed quarterly
with ivermectin (200 pg/kg). A routine clinical
examination was performed to assure that the
animals were healthy and sound. Animals used
in this study were managed according to the
rules and regulations of the University of Ken-
tucky Institutional Animal Care Use Commit-
tee, which also approved the experimental pro-
tocol. Horses received one dose of guanabenz
{0.04 or 0.2 mg/kg}, and the observed and pre-
dicted serum values were determined.

Sample Collection

Whole-blood samples (10 ml) were collected
from the jugular vein into serum collection
rubes at 0, 5, 10, 15, 20, and 30 minutes and
1, 2. 4. 8. and 24 hours after administration.
Serum was separated from each sample and di-
vided into five aliquots, which were frozen in
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at ~20°C until assayed.

t  Analytical Detection of Guanabenz
i Guanabenz acetate was obtained from RBI
Pharmaceuticals and clenbuterol hydrochlo-
 ride from Sigma Chemical Company. Guan-
L abenz (1 mg/ml) and clenbuterol (10 pg/ml)
were dissolved in methanol and stored in 2
freczer. These standards were allowed to
come to room temperature (23°C) before
b use. With each analytical run, serial dilurions
were made from the stock guanabenz stan-
dard and added to blank serum to prepare a
 stendard curve in the range of 0.5 w0 100
ml. Prior to extraction, 10 pl of clen-
| buterol (10 pg/ml) was added to each sample
8 an internal standard.

Extraction of Guanabenz

| For guanabenz recovery, serum samples (2
d) were transferred by pipette into 15-ml
rew-cap tubes, Clenburterol incernal stan-
ard, 200 pl of ammonium hvdroxide (con-
enrate), and 5 mi of dichloromethane were
dded to each tube. Tubes were shaken on a re-
iprocating shaker for 30 minutes and then
mtrifuged ac 730 xg for 20 minures. If exces-
e emulsion was present following centrifuga-
o0, the tubes were mixed gently by inversion

then recentrifuged to better separate the layers.
The aqueous layer was then aspirated 1o waste.
The dichloromethane extracts were decanted
into silanized test tubes and evaporated to dry-
ness under a stream of gascous nitrogen below
40°C in a water bath. A quantity (80 pl) of the
initial mobile phase was added 1o each tube,
which was then agitated on a vortex mixer 1o
redissolve the dried residue. This solution was
transferred to a microinsert in an autematic
liquid sampler vial from which 25 pl was in-
jected for chromatography.

Liquid Chromatography

High-pressure liquid chromatography (HPLC)
was accomplished on a Model 1050 HPLC
(Agilent) with a Luna (Phenomenex) (5 p x
250 mm x 2 mm) phenyl/hexyl column, The
column was maintained at 30°C. A water~
formic acid-acetonitrile gradient was applicd
at a flow rate of 0.45 ml/minute, producing a
pressure of approximatcly 200 bar. The mobile
phase is described in Table 1. Both guanabenz
and clenbuterol were eluted as discrete sym-
metric peaks between 6 and 7 minutes.

Mass Spectrometry/Mass Spectrometry

Full-scan electrospray ionization (ESI) mass
spectra were obtained on analvtical standards at

1. Description of Mobile Phase for Liquid Chromatographic Evaluation :

3

Action Mix

Mobile Phase

100% Water, 0.05% formic acid, 5% acetonitrile

linear gradient co: 10.5% Warer, 0.05% formic acid, 5% acetonirile
89.5% Acetonitrile, 0.05% formic acid
tnaintain: 10.5% Water, 0.05% formic acid, 5% acstonitrile
89.5% Acetonitrile, 0.05% formic acid
linear gradient to: 100% Warer, 0.05% formic acid, 5% acetonitrile
3
maintain; 100% Water, 0.05% formic acid, 5% acetonitrile
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10 pg/ml in acetonitrile:0.05% formic acid
(aqueous), 50:50 by infusion at 1.2 ml/hour via
a Harvard syringe pump inco the electrospray
probe of a Quartro 11 (Micromass) MS/MS set
in positive ion mode. All spectra were opti-
mized by combination of 1 to 2 minutes of uni-
formly acquired data, background subtraction,
and peak smoothing. Both daughter and parent
ion analyses were also performed.

Mass Spectrometer Tuning

The mass spectrometer was tuned by direct
injection of 10 ng/pl guanabenz in acetoni-
trile:0.05% formic acid (aqueous), 50:530.
The peak shape and intensity of the mono-
protonated guanabenz m/z 231 ion were opui-
mized by adjustment of capillarv, HV lens,
cone voltage, skimmer lens, and RF lens set-
tings. Skimmer lens offser was left ar 5 V. Col-
lision gas (argon) and collision energy were
adjusted for collisionally induced dissociation
in the central hexapole by oprimizing settings
for the m/z 172 daughter ion from 231 in
MS2. Generally, the collision gas was set t0 3
% 10" mbar. Increasing the photomulriplier
setting 100 1o 150 V above the usual setting
(650 V) was found to sufficiently increase the
sensitivity. In general, the source cone voltage
was set at +26 Vi the collision energy was ser

berween —22 and -24 V; the capillary of the
ESI probe was set at +3.1 KV, and the HV
lens was set at +0.52 KV. Source temperature
was set at 120°C.

Mass Spectrometry of Guanabenz

Mass spectral data were acquired on a Quat-
tro-11 MS/MS operated in ESI positive mode.
(ESI{+]) MRM dara were acguired as in Table
2, with an interchannel delay of 0.01 seconds.

Quantitation was based on the guanabenz
mfz 231172 rcransition and its ratio to
the clenbuterol m/z 277203 transition. Ad-
ditional guanabenz confirmartory ion transi-
tions monitored included m/z 2315214,
2333216, 233—174, and 235—-176. Calcu-
lations were performed using the Quartro
Masslynx software (version 3.1), fitting the
unknowns to a linear regression standard curve
(r > .98) with 1/x weighting (giving more sig-

nificance to lower values).

Guanabenz Glucuronide

For glucuronide analyses, urine was collected
from horses treated 2 hours previously with
guanabenz {0.04 mg/kg) by IV injection. The
urine was passed through a filter with a curoff
of 3,000 molecular weight to remove high mo-
lecular weight materials, and diluted 1:10 with

TABLE 2. Multiple Reaction Monitoring Data Acquired by Mass Spectrometry of
Guansbenz, With an Interchannel Delay of 0.01 Seconds
FParenr (m/z) Daughter (mby}  Duwell (sec) FParpose
231.0 172.0 0.10 Guanabenz quantitative transition
2310 214.0 0.05 Guanabenz qualifier
233.0 216.0 0.05 Guanabenz qualifier
233.0 174.0 0.05 Guanabenz qualifier
235.0 176.0 0.05 Guanabenz qualifier
2770 203.0 0.10 Clenbuterol {intemal standard) quanticative mansition
279.0 205.0 0.05 Clenbuterol qualifier
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aceronitrile:0.05% formic acid
{aqueous), 50:50. The mixture was
infused at 1.0 m/hr via a Harvard
| syringe pump into the electrospray
probe of the instrument set in pos-
jtive mode.

Pharmacokinetics of Guanabenz
Pharmacokinetic analyses were
performed using a nonlinear re-
gression program (Winnonlin ver-
sion 3.1; Phassighe Corp). Arca
under the curve (AUC) was meas-
ured with a linear trapezoidal ap-
proximation with extrapolation to
 infinity, and slope of the terminal
portion (B} of the log serum con-
centration versus ime curve was
determined by the method of
 least-squares regression.
- The compartmental model used
B represented by the following
general equation:

Cy=Ac” s Be®

TABLE 3. Pharmacokinetic Parameters of Guanabenz
in Two Horses Following Single Administration
(0.04 and 0.2 mg/kg) by IV Injection

Parameter

0.04 mglkg 0.2 mgfhg
Ky (/min) 0.0453 0.056
a {/hr) 0.2518 0.2512
B (/hr) 0.0059 0.012
t, Kyo (min) 15.28 12.43
0, 0 (min) 2.75 2.76
t, B {min) 118 56
AUG,... (ng/ml/min) 998.54 35423
Cl, (ml/h) 334 471
Vd, (Likg) 0.88 1.013
vd,, (L4 5.72 3.76
R: 0.97 0.99

® = rate constant of distribution; AUC,,. = arca under the serum con-
centration versus time curve; B = slope of the tcrminal portion of the log
serum concentration versus time curve; Cl, = toral body clearance; K,y o
the elimination rate constang; R® « goodness of fit; v, = distribution half-
life; 7, B = terminal haif-life; Vd, = volume of distribution in the central
compartment; Vd,, = volume of distribution at steady stare.

e C, is plasma concentration of com-
pound ar any time (1), and A and B are the Y-
meercepts associated with distribution and
dimination phases. respectively. The rate
oastant of distribution (01) and distribution
alf-life (v, o) were determined using the

spectively. Ky, is the elimination rate constanc
and is caleulated as K, = ap/K,,.

& RESULTS

HPLC chromatograms of the guanabenz
standard and 8-hour serum sample after guan-

ethod of residuals. The terminal half-life
b, B) was calculaced as ¢ B = In2/8 and
al body clearance (C1) was calulated as
L, = dose/AUC,,.

The volume of distribution in the central
Pmpartment (Vd,) was cakeulated using the
mula Vd, = dose/A + B. \olume of distri-
tion at steady state (Vd,) was caloulated ac-
ding o the formula Vd_ = Vd (K, +
/K, ], where K. and K., are distribution
* constants from central 1o peripheral and
" pesipheral to central compartments, re-

abenz dosing (0.04 mg/kg 1V) are shown in
Figures 1A and 1B, The upper pancls in each
chromatogram trace the mfz 277-5203 frag-
mentation for the clenbuserol incernal sran-
dard, and the lower pancls follow the mfe
2319172 fragmentation for guanabenz.
Chromatographic simultancity of product ion
transitions acquired for guanabens, including
the w/z 231172 transition for guanabenz
quantitation and four qualifier jon transitions
observed as nested sets during gradient HPLC,
is also shown in Figure 1C. It is recommended
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A 6.12
100 MRM 7 Channels ES+
277203
1.47¢6
N
%3 clenbuterol
0 L
6.19
100 MRM 7 Channels ES—
2315172
1.94e4
% guanabenz
standard
0 JA
5.00 5.50 6.00 6.50 7.00
Hours
C
100. 6.18
% 4

1300 6.09
MRM 7 Channels ES+
2774203
1.52e6
o, clenbuterol
0 L
6.17
100 MRM 7 Channels ES+
231172
! 147e4
N
o guanabenz
serum
(20 mg, IV}
: k

5.00 5.50 6.00 6.50 7.00

Hours

MRM of 7 Channels ES+

231.00> 214.00

Mz 2N =172 L1566
m/z 233174
m/iz 2315214
m/z233-216
m/z 2355176

g ; v - v .
6.00 6.05 6.10 615 620 625 630 6.35 640 645
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Figure 1. HPLC chromategrams of guanabenz standard (A) and 8-hour serum sample (B) from one horse after dos-
ing (0.04 mglkg). Upper panels show the 277— 203 transitions for the clenbuteral internal standard, and lower pan-
els show the 231~ 172 transitions for guanabenz standard and 8-hour serum of a treated horse. respectively. HPLC
chromatogram of guanabenz standard (C) showing miz 231— 172 wransition for quantitation and four qualifier
ion transitions specific 10 quanabens.
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Serum guanabenz (ng/mi)
S

-
i

1,000
- - - Predicted concentrations (0.04 and 0.2 mg/kg)
® Observed guanabenz (0.04 mg/kg)
o Qbserved guanabenz (0.2 mg/kg)
100

ple ions {(m/z 231 and 233, respec-
tively) seen in the mass spectrum
arc shown in Figures 2B and 2C.
Interpretation of the product ion
fragments is noted.

Predicted logarithmic serum
guanabenz concentrations and the
actual rapid decline in scrum
guanabenz concentration after 1V
administration at two dosages
(0.04 and 0.2 mg/kg) arc presenzed
in Figure 3. Initial concencrations
of parent compound were approvi-
mately 120 ng/ml for the 0.2
mg/kg dosage and 50 ng/ml ‘or
0.04 mg/kg. The predicted Ince
was generated by assumption of a

0-? 1 T ¥ T 1 T T

Time (hr)

two-compartment model and ap-
plication of the Winnolin pharma-

Figure 3. Observed and predicred sertm guanabenz concentrations fol-
lowing IV injection of guanabenz (0.04 and 0.2 mgfkg) in horses.

that guanabenz confirmation include several
such qualifier transitions to serve as diagnostics
for accuracy in assignment of the presence of
guanabenz, as is typically done according to
laboratory standard operating procedures dur-
ing selected ion monitoring mass spectromerry.
The areas for the specific product ions meas-
ured relative to the largest transition were as
follows (measurements summarized from 19
standards and unknowns): m/z 2315172,
100%; m/z 2339174, 61.2%  8.4%: m/z
231214, 17.8% + 1.7%: m/iz 2339216,
12.1% 2 3.2%: m/z235—176, 10.1% + 1.8%
(Figure 1C).

The mass spectrum of the guanabenz stan-
dard (Figure 2A) shows peaks ar m/z 231, 233,
and 235 in the isotopic ratio partern character-
istic of dichloronated organic compounds (un-
protonared structure of guanabenz overlaved in
Figure 2A). Product ion spectra for the princi-

cokinetics program. Pharmacoki-
netic parameters of guanabenz ire
shown in Table 3.

Mass spectra for the 0 hour
{control) and the 2-hour urine samples zrer
guanabenz dosing (20 mg) are presentca in
Figures 4A and 4B. There is an increased abun-
dance of the m/z 423, 424, 425, 426, and 2~
ions relative to control; the 423, 425, and -2~
ions suggest the isotopic pattern of a dichlori-
nated organic compound, implying the pres-
ence of a guanabenz merabolite. One reason-
able, predicted structure of a high-molecilar
weight metabolire would be a glucuronide o a
hydroxylated guanabenz species. Mass S~ec
Calculator Pro software predicts the isotonic
pattern for such a compound in Figure =C.
The chart insert in Figure 4C compares :he
calculated ion pattern with the observed pac-
tern. The relative congruence of the two cius-
ters suggested the need to examine the proc..t
ions of the major fragments.

Product ion spectra for the m/z 423, 425,
and 427 ions shown in Figure 4B are prescnc-

204
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4. Mass spectra for control (0 hour) urine (A), and 2-hour samples (B) after 1V dosing of guanabenz

mglkg). Predicied molecular ion isorope for the glucuronic acid meabolite of 3
2, or guanoxabenz, with identical molecular Sfarmiudus (C) (see Figure 6). Inset chart shows the calenlar-

bundance (in Figure 4C) and the observed abundance (in Figure 4B) of the various {M+H] isoropes.

-hydroxyguanabenz. 4-hydroxy-
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A 100 Products of 423E5+
247 1.06e5
%
85
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| 58 13 w40 423
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Figure 5. Product fon spectra for miz 423 (A) miz 425 (B). and miz 427 (C) ions seen in Figure 4b. Imterpreta-

tion af the ESIf+]MS product ion fragments consistent with putative hydroxyguanabenz glucuronide structures evi-

dent in Figure G are shown in Table 4.
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ed in Figure 5. The principal
M+H pseudomolecular precursor
jon at m/z 423 has major product
jons at mfz 247, 230, 188, 113,
85, 58, and 39 (Figure 5A). The
other two major M+H isoropic
peaks at m/z 425 and 427 have
many of the same ions with +2
or +4 increases in mass/charge
ratios, respectively. This is true
for m/z 425, 249, and 232, in Fig-
ure 5B, and 427, 251, and 234
in Figure 5C. Other ions (m/z 85,
58, and 39) are also in common.
These relationships suggest that
m/z 423, 425, and 427 are iso-
topic variants of the same struc-
wre. This self-consistent data set
is summarized in Table 4, includ-
ing corresponding peak and
fragment structure assignments,
consistent with an assigned glu-
curonide structure.

Three alternative structures for
guanabenz-O-glucuronide deduced
from the evidence in Figures 4 and
5 are shown in Figure 6.

Assay Validation
The level of detection (LOD)
for guanabenz in serum was 0.3

231-172.
and 235—176.

ng/ml. The LOD is defined as the concentra-
tion below which the ion transition ratios for
| the analvte fail to meet the criteria proposed by
the Association of Racing Chemists. lon tran-
sitions used for determining the LOD were
231214, 233—174, 233216,

The limit of quantitation (LOQ) for guan-
abenz in serum was 3 ng/ml. The LOQ is de-
: fined as the concentration below which the co-
efficient of variation {CV) of the assav exceeds
20%. This value was determined by analysis of
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Figure 6. Alternative structures for the guanabenz-O-glucurousde from
evidence provided in Figures 4 and 5. Possible structuwres include 423
MW (4CL) as drawn (C H-N0-CL) and are monsprotonated
INfeHY ions: 3- and 4—/{1dm.\:)gummbrrlz—()—g/mwrnm'(fl' (A), and
guanabenz hdraxylamine € Y-ghecuronide (B), which is supporred by the
literature for hunmion metabolism of guanabenz and by the assignments

in Figure §.

10 serum samples of different concentrations
on three different days. A plot of CV' versus
concentration showed increasing CV with de-
creasing concentration, with the CV exceeding
20% ar a concentration of 3 ng/ml.

Precision and accuracy of the assay were de-
termined from analysis of spiked samples on
five different days. Analysis at a concentration
of 50 ng/ml yielded a value of 49.8 £ 3.98, and
at 5 ng/ml the value was 4.8 ¢ 6.44 tor be-
tween-run CVs of 8.0% at 30 ng/ml and
13.5% at 5 ng/ml.
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TABLE 4. Interpretation of the Electrospray Ionization (ESI[+]MS) Product Ion

| Fragments of the Putative Hydroxyguanabenz Glucuronide Structures*
Fragment *cl, BCICE ¥,
[M+H}* precursor 423 425 427)
Loss of glucumnic CsHaOs 247 249 251
Loss of glucuronic C;Hy,0, 230 232 234
CH,=C{OH)-C(C)=C-CH=N-NH-C(NH.)=NH 188 188/190 (190)
Ring scission 1o CH=CHC(Cl)»CCH=NH 113 113/115 115
C/N-NH-C(NH,), 85 85 85
Guanidinium N/C(NH,)NH, 58 58 58
Ring scission to CH=CH-CH 39 39 39
"Refer to Figures 4 and 5.

B DISCUSSION

This study was conducted to develop a high-
lv sensitive LC-MS/MS method for detection
of guanabenz in serum following administra-
tion of a clinical dose of this agent to marure
horses. Preliminary work suggested that guan-
abenz was not readily recovered by solid-phase
extraction. and a simple trichloroaceric acid
protein precipitation method was not partic-
ularly productive in the authors’ experience.
Therefore. a dichloromethane-based liquid/
liquid extraction method was used, with clen-
buterol as the internal standard. Based on pre-
vious work with clenbuterol,’ an LC-MS/MS
method was developed for guanabenz. The
method allowed detection of guanabenz in
equine serum with a limit of detection of 0.03
ng/ml. Detection at this level of sensitivity
should be sufticient for regulatory control of
this agent.

To test this hvpothesis, guanabenz was ad-
ministered at 0.2 and 0.04 mgfkg by rapid
IV injection to two horses. Initial concentra-
tions of parent guanabenz were approximarely
120 ng/mi tor the high dose and 50 ng/m! for
the low dose. Serum concentrations of guan-
abenz dropped rapidly, with an extremely rap-
id distribution half-life (approximately 2.5

minutes), followed by a much slower elimina-
tion half-life. These pharmacokinetic charac-
teristics suggest that guanabenz is a highly
lipid-soluble agent, rapidly distributing
throughout the body, followed by a much
slower elimination phase. Consistent with
these interpretations, the apparent Vd,, was
5.72 L/kg after administration ac 0.04 mg/ke
and 3.76 L/kg after 0.2 mgfkg. The relatively
low serum concentrations of guanabenz found
1 hour after administration are representative
of the difficulties racing chemists have in de-
tecting guanabenz in postrace blood or scrum
samples after its administration at clinically ef-
fective doses.

Conversely, the sensitivity of this method al-
lowed for detection and confirmation of guan-
abenz in equine serum for up to 8 hours after
administration ar doses of approximately 20 mg
per horse (0.04 mg/kg). Given the fact that the
duration of pharmacologic effects of these low
doses are relatively subtle when guanabenz was
administered at 0.04 mgrkg, lower doses were
not administered. It is likely that doses ac the low
end of those being used at racetracks would also
be detectable because the LOD is 0.03 ng/ml. As
observed in this study, there was a fivefold de-
crease in serum concentrations between the 0.2-
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and 0.04-mg/kg dosages. Serum concentrations
following dose reduction of another 2.5-fold
should be well above the LOD for several hours.

The study also evaluated the forms in which
guanabenz appears in urine samples following
IV administration. Analysis of urine samples
yielded evidence of at least one glucuronide
metabolite, with the glucuronide ring appat-
ently linked to a ring hydroxyl group or a
guanidinium hydroxylamine, as suggested by
the literature for human metabolism of guan-
abenz®and by the data generated in the analy-
ses in this study.

Although the use of blood or serum testing
is nontraditional in racing chemistry, it has
many advantages over urine testing for reg-
ulatory control of an agent. First, suitable
standards of parent drug are usually readily
available, and the stability of the parent drug is
usually well characterized. Secondly. the recov-
ery and quantification of parent drug from
plasma or serum is generally more straight-
forward than the recovery of metabolites from
equine urine, which usually involves a hydrol-
ysis step. Beyond this, even if the urinary
metabolites are confidently identified, their
synthesis and characterization must be accom-
plished before their quantification in urine can
be achieved. As well, suitable analyrical stan-
dards of these metabolites must be made
available to racing chemists. which presents
additional difficulties. Finally, the relationship
between serum or plasma concentrations of
drug and its pharmacological effects can be
much more accurately and confidendy charac-
werized than can the relationship benween urine
wncentrations of drug metabolites and phar-
macological effects. All of these considerations
mggest that, wherever possible, racing chemists
thould focus on the detection and quantifica-
ton of drugs and medications in plasma or

serum, rather than in equine urine as has been
done previously.

Further work is in progress using a highly
sensitive ELISA test for detecting guanabenz
and its metabolites in equine urine samples.
Preliminary results indicate this ELISA cest al-
tows for rapid identification of urine samples
thar have a high probability of containing gua-
nabenz and its metabolites, thereby directing
attention to the corresponding blood sample.
Findings in that study will be reported at the
completion of testing,

B CONCLUSION

Application of the highly sensitive 1.C-
MS/MS method for guanabenz in serum. as
described here, allows rapid detection, un-
equivocal identification, and confident quan-
tification of guanabenz in serum. Together
with the ELISA resr for detecting the presence
of guanabenz and its metabolites equine urine
samples. these technologies have the potential
1o provide racing chemists with the requisite
methodologies for effective control of guan-
abenz in competition horses.
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