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Abstract

The ability of phenylbutazone and oxyphen-
butazone 10 ‘mask’, or interfere with, the detection of
acidic drugs by high-performance thin-layer chromato-
grephy was investigated. Of 20 acidic drugs called
‘positive’ since 1981 by laboratories affiliated with the

Association of Official Racing Chemists, 16 did not
co-migmte with phenylbutazone or oxyphenbutazone

and could not therefore be masked by them, :
‘Three medications {diclofenac, fenoprofea, bupro-
fcn) were porcatially masked by pheaylbutazone sad
one (sulindac) was potentially masked by oxyphen-
butazone. These agents were therefore administered
0 horscs %0 scc if they could be detectod as their
metabolites. Metsbolites of fenoprofen, buprofen,
and sulindac were detectable for at least 24 howrs and
detoction was ot interfered with by pheaytbutarone or
oxyphenbutazone. The metabolite of diclofenac was
not as roadily detected. However, although the parent
drug exactly co-migrated with phenyTbutazone, i ro-
actied with a visualization resgent much more strongly
and smore rapidly than pheaylbutazons —-allowing it
nummu«mmm
was prescat. -
mmmummwm
should be readily detectable in post-tace wine of
horses in the presence of phenylbuterone and Oxy-
phenbutazone, either as the parcat deags or as casily

distinguishable metabotites. There is therefore no rea-
son t0 believe that they can be effectively masted by
phenylbutazone or its metabblites in equine urine.

Introduction

Phenylbutazone is a non-steroidal anti-inflam-
matory drug (NSAID) widely used 0 treat muscu-
loskeletal problems in racehorses’ Becsuse phenyl-
butazone is commonly used to treat horses in training,
residues may appear in both pre- and post-race blood
and urine samples taken for snalysis in medication-
control programs.2—J

Some racing chemists hold that residoes of phenyl-
butazone and its metabolites (oxyphenbutazone and
+-hydroxyphenyibutazons) in equine urine can inter-
fere with the detection of other drugs. Popularly, the
phenomenoa is called ‘masking’ and phenylbutazone
is spoken of as ‘masking’, or interfering with, the de-
tection of illegal drugs.¢

Masking occuts when a substance on a thin-layer
chromstographic (TL.C) plato phiysically obsceres (in-
terferes with) the detection of a drog! However, the
shility of phenylbutazone to mask other drugs has bpen
controversial. While some workers hold that pheayl-
butazone masking is a scrious problem, others hold
that the ‘problem’ is trivisl and can readily be over-
come by the analyst.*~* The confusion has been ag-
gravated because, until very recendy, there was no
mmm«mm

- Becsuse of the regulstory and foscnsic impor-
tance of the conocept of masking’ we are study-
ing this problem. This paper deals withthe poten-
tial of phenylbutezone and oxyphesbutszone to in-
mmwmjm
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metabolites.

The other msjor phenylbutazonc metabolite
(--hydroxyphenylbutazone)  occurs in two inter-
changesble forms*—7 and their role in masking is be-
ing evaluated now. '

Materials and Methods
Drug selection and preparation

mwwwummmx
through 1983.5-® From this master list of 58 drugs,

‘the 20 acidic drags were selected for study. Standard

solutions (100 or 200 ug/ml) of these 20 acidic drugs
(andofmmlulﬁdeandmmfonﬂm
in methanol. From 100 to 200 ul of these
solutions (depending on detectability) wece used for
spotting as HPTLC standards.

Standard solutions of phenylbutazone snd OXy-
phenbutszone (500 ug/ml) were prepared in a
methanolic antioxidant solution (20 mg butylated

and 2 g sscorbic acid in 100 ml
methanol).® Portions of these solutions were used
mmmammuma

in Keatacky*~#

For each of the 20 acidic drugs studied portions
of the methanol standards were used 10 spike water of
mmmw»wmmm«m
mmmudmphm-

Groton, CT). Urine samples were taken by bladder
catheter before treatment and post-dose (at 2, 4, 8, 12,
24, 36, 48, and 72 b).

Urine sampies taken from Keatucky track horses
pou-meandwﬂﬁedbythexmakynquinemug
Testing Laboratory ¢0 contain naproxen or meclofe-
namic acid were also examined.

Drug extraction

All extractions followed the methods used in the
m_mmwmtﬁmﬂ.
To water ‘or urine (1 ml) was added 02 M sodivm
hyaod@.(lmbandﬂw'hydtdysis'mww
continue 10 minutes. To the hydrolysate were added:
acid phosphate buffer (saturated monobasic potas-
gium phosphate, KEoPOy, in water titrated to pH 3.0
with concentrated phosphoric acid, HsPOy; 4 mi);
petrolcam ether (6 mi); dichloromethane (1 ml)—
in that order. The sample was shaken on a rotorack
_(4mln).canrlfuged($00g;20min).mdlhepmhum

. ether phase transferred 10 a clean tube for evaporation

% dryness under a stream of nitrogen. The residuc
was dissolved in dichloromethane (2 drops) and the
mmmmmawmm
was Bxtraction System 1.

The aqueous phase was re-cxtracted by adding
dichloromethane (6 ml), shaking on a rotocack (4 min),
and ceatrifuging (500g; 20 min). The aqueous fraction
was then discarded. The dichloromethane fiaction was .
evaporated %0 dryness under a stream of nitrogen and
the residue dissolved in dichioromethane (2 drops).
‘The entire sample was spotted on & second thin-layer

Thin-layer chromatography prgocedures

in the Keotocky BEquine Dmg Testing Progoam.
Whatman HP-KF high-pecformance silica gel plates
(10 x 10 cm; 200 pm layer thickness) were used
throughont. These plates were stored in 8 desic-
cator with ashydrous caicium sulfete. For spotting,
methaniol sliquots of each drag were dried uader ni-
trogen, thoa dissolved in dictiloromothane (2 drops).
These dichloromethane standard solutions, or the urine




by bladder
248,12,

rack horses

quine Drug
x meclofe-

Figure 1 mmqmmwmmmmgmmmw

| Urine or watet, 1 mi |

I
| Add: 1 ml1 02 MN2OH |

mix
stand 10 min

[ Add: 4 mi phosphate buffer (pH 3) + 6ml petroleum ether + 1 m! dichloromethane |

Extraction rotorack 4 min Extraction
System 1 centrifuge 20 min:  System 2
|
[Evapouﬁelwduml | Add: 6 ml dichloromethane |
i in2 dichloromethane. rotorack 4 min
Spor on FPTLL piate centrifge 20 min
; [ P .
Developin | Dichloromethane phase |
chloroform — cyclohexane — acetic acid (6040:15) T 7
. { Evaporate to dryness | -
I
Bring up in 2 drops dichloromethane.
 [VewsV] | sporonHPTLCplme
|
z Mandelin's ' i
| Spay: \ reagent | . _ Dwd?:lcm A0S
| Heat with blow dryer |
*
| Overspray: Ludy Tenger's reagent |
' { Spray: 12% H,0, |
Overspray: modified Folin—Denis
Imb:m;ﬁmﬂl
i Overspray: modified Ehrlich's
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was removed me&vmw(befaedw
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The was then viewed onder shart-wave

Flask B: 6;wﬁumiodidekdiuolvedin50ml
Wm.mnkw)

Formation of a black due to the too rapid
.ddiﬁmdm.mbem
Ehriich’s reagent (modified)

1oom¢4_mmmdmlddn*
h-mofsoﬂlsummknidudsoml

”

wiﬁxmodiﬁedﬂhﬂiﬂh'smgem[nble 1), followed
byheaﬁngonahotpme.

Measurement and data recording

wmm'smuammm
a pink-to-purple spot. K

Oxypherbotazone  added  ® ‘water o wrioe
(sommdwlllns,mlw-mqﬁ
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Table2 R, wilues of acidic drugs

Number of
Drug . MemRSD :

Phenylbutazone

Oxyphenbutazone
(major) 030 £ 001
(minor) 0.10 £ 001

Meclofenamicacid  0.71 £ 0.02
0.71 £ 0.01
0.70 £ 0.02
069 £ 0.01
066 % 002
065 % 003
0.59 £ 0.02
0.59 £ 0.04
058 % 002
049 £ 0.02
045 £ 003
042 1 001
030 £ 001 1
025 £ 002
024 + 003
0.17 £ 0.02
0.16 £ 0.02
0.14 £ 0.01
0.14 + 0.01
0.07 £ 001

0569 % 001
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¢ Drugs posentially masked by phenylbutazone
4+ Drugs potentially mesked by oxyphenbutazone

as well in System 2. The msjor oxyphenbutazone
spot (R =0.30) was circular and appeared dack under
SUV when exteacted from water or urine in System 1.
Oxypheabutazone SUV spots were usually obscured
by urine background in System 2. The minor oxy-
phenbutazone spot (R, =0.10) was not visible under
SUV. The major and minor oxyphenbutazone spots
gave similar color reactions in both systems except
that the minor oxyphenbutazone spot was usually less
intense. In System 1 oxyphesbutazone seacted with
Mandelin's reagent 10 give a bright gold which turned
brown on heating. This spot was dack wader LUV,
Treatment with Ludy Tenger's reagent resuliod in a red
spot. Ini System 2 the oxyphenbutazons spots became
tan after trestment with kydrogen peroxide and heat.
They tumed grey when oversprayed with Folin-Denis
roagent and exposed o ammouia fumes. Treatment
mm&wuumhw
red spots. _

Detection as parent drug

The 20 acidic drugs stodied included diuret-
ics, methylxanthine stimulants, and several types of
NSAIDs: these included oxicams, fenamates, acetic
and propionic acid derivatives, and salicylates.

Oxicams Piroxicam added to water or urine
(20 ug/ml) extracted well in Systems 1and 2. The R,
position in the window between phenylbutazone and
oxyphenbutazone and the green LUV spot clearly dis-
tinguished piroxicam from phenylbutazone and oxy-
phenbutazone.

Fenamates Meclofenamic acid was clearly detectable
in both systems (R, =0.71) appearing as a narrow
crescent just above phenylbutazone. The bright blue
LUV spot and the dark crescent just sbove phenyl-
butazone afier treatment with Mandelin's reagent dis-
tinguished meclofenamic acid from phenylbutazone.

In System 1 flonixin yicided a readily distin-
guishable spot (R =0.14) sbove the minor oxyphen-
butazone spot. Flunixin's reaction with Ludy Tenger’s
reagent characterized this drag.

Acetic acid derivatives mdnlgssmdiedﬁcmthls

Mnfmmmwimmmm

Sulindac extracted well in both systems yleld-
cafr ez s (g 2030 [Figns 21
spot (R, = 2]

The yellow sulindac ‘spot was clesrly seen in visible
light. Sulindac reacted with several of the visualiza-
tion reagents but these reactions were cbscured by

oxyphenbatazone added %0 urine (50 ug/mi).

Diclofenac extracted well in both systems but
yielded a spot (Ry=0.70) which co-migrsted with
phenylbutazone (R =0.69) [Figure 2). Diclofenac in
urioe (10 ug/ml) was chamacterized by its brick-red
mh!:mm‘lm ;

Propionic acid derivatives The drugs stodied fa this
mmmmwm
qummmbyaﬂmlt




HPTLC visualization of acidic drugs

B )
; 2

Ehrlich

System 1

B Visble LUV SUV ppongenn

System 2
H,0

Luv

2y —Der
+ hest Folin—~Denis Ammonia

Ludy

+heat post-Mandelin Tenger

- Faintgrey Faint grey

—

White

042 Yeflow Green Clear  White Green

Pink, brown

Faint orange

Grey
Grey

e Brown Grey
Brown Grey

Faint pal
Orange

Blue

Clear* Dark violet
Clear

= Brightblue
-_ Dark

on
0.14

Fenamates snd analogues
Meclofenamic acid

Flunixin

Grey

Tan Qrey Faint grey Faint e

Tan

ain -;urpl
Grey Grey Grey
Tan Brown Grey Pink

Dark Orange
Dark Orange
Orange Orange
Dark -

Clear  Pink
Clear  White

Clear Red

Dark
Dark
: 0.30 Yellow  Dark

Acetic acid derivatives
Tolmetin
Zomepirac
Sulindac
Diclofenac
nghnludddu-lvaﬁm
Ketoprofen
Tbuprofen
Fenoprofen
Salicylates
Salicylic acid
Diffunissl

045 -~
049 -~

- Clear Brick red

070 -

E g

25 B5g &

sBE 1EE 31}

s8¢ |§§ K

§E| |E§ 11 g

fas sl g y

i : I
i

igg St 1E §§

Paleblue Clear

Green  Clear

Blue  Diffuse

014 -~ Blue Clear
- Small

025 ~— Brightblue Clear
-— Clear

-— Clear

- Clear

024 ~

NA Nbuppnubkowtmmﬂnmt)

= - No reaction, no color

* ' Crescent in presence of phenylbutazone




{ Triangle in presence of oxyphenbutazone
4 Extracss poorly in System 1

LY

Figure2  Thin-layer chromatogram of phenylbutazone,
Dichloromethane solutions of the drugs were spotied
directly onto the plate at approximately 50 yg drug per
spot. The sample numbers correspond to:

(1) phenylbutazone, (2) diclofenac, (3) fenoprofen,

() ibuprofen, (5) oxyphenbutazone, (6) sulindac. The
plate was visualized under SUV. On this plate, these R,
values were observed: phenylbutazone, 0.74;
axyphenbutazone, 0.33; diclofenac, 0.71; fenoprofen,
0.71; ibuprofen, 0.74; sulindac, 0.29.

SUV visualization

mmmmm'smmap-
peared just below pheaylbutazone.

Ketoprofen extracted well in both systems and
yiclded a dark spot under SUV (Ry=0.5) just be-
low phenylbutazons (Ry =0.69). This drug was also
Mandelin's resgent under LUV after hesting.

mmmmmnm
systems. Whea added © wine (40 ugiml) oaly
faint SUV spots (hbupeofen: Ry =071; fenopeo-
for: g,.mmmwmml-
butazone Ry =0.69) were obsarved [Figuee 2. Both
drogs roacted with Mandelin's reagont ® give palo
WWMMWW
mmwummm's
Teagent and hested it gave a pale, lomincecont spot un-
dee LUV jost sbove phenylbutazone. Toupeofen, sfter
)uddh‘:m-dhl.wl“ﬁﬂv'ﬁ-
fbic whise apot just sbove phenyfbutazone. No fbupro-

fen or fenoprofen reaction was distinctive enough to

Salicylates The salicylates examined in this study
were: salicylic acid; diflunisal; thiosalicylic acid. All
three salicylates had identical R, values (R, =059)
and were visible in the window between phenyl-
butazone and oxyphenbutazone. Thercfore the drugs
were not masked by phenylbutazone or oxyphen-
butazone.

Salicylic acid is, however, an endogenous compo-
nent of wrine samples from both racehorses and non-
racing research horses, as it is found in grass and hay.
Therefore, whean urine samples were spiked with di-
flunisal or thiosalicylic acid these drugs were masked
by endogenous salicylate (but this is a separate issuc).

Diuretics The diurctics examined were: furosemide;
ethacrynic acid; bumetanide. Ruosemide did not
extract in System 1 but extracted well in Sys-
‘tem 2. Furosemide was best distinguished from
phenylbutazone and oxyphenbutazone by its Ry and
biue LUV spot.

Bthactynic acid (10 ug/ml) extracted well in both
sysiems yielding a small spot (Ry =0.24) below the
major oxypheabutazone spot (Ry =0.30). Ethacrynic

reaction with Folin-Denis

Bumetanide (10 ug/ml) extracted well in both sys-
tems with 2 beight blue LUV spot (R, =0.25) below
the major oxyphenbutazone spot. Bumetsnide was
best distinguished from phenylbutazone and oxyphen-
butszone by the LUV spot and its reactions with Man-

Methylxanthines The methylxanthines included in
this stady were: caffeine; theobromine; theophylline.
Cxffeine extracted well in both systems, yiclding a
spot st Ry=0.16. Caffcine was best distinguished
from phenylbutazone sad oxyphenbutazone by its R,
and s reactions with Ludy Tenger's reagent and
Elxfich’s seagent. .
Theobromine and theophylline did not ‘extract in
wlmmmhsmz(m
boomine: Ry =0.07; theophylline: Ry =0.17). How-
over, molther drug scacted well with snry of the visual-,
fzation soagents. : ' :

75
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solutions of extracts (System 1) of horse urine 8 hours post-
dose (a) unspiked and (b) spiked with phenylbutazone and
oxyphenbutazone. The sample numbers correspond to:
(1) blank urine, (2) sulindac and metabolites,

(3) diclofenac and metabolite, (4) fenoprofen and
metabolite, (3) ibuprofen and metabolites. The plate was
visualized under SUV and with Mandelin’s reagent.

SUV, Mandelin’s reagent

a ® ) o 3 B 4 4b Se &
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Detection as metabolites

The drugs sulindac, diclofenac, fenoprofen, and
ibuprofen co-migrated with phenylbutazone or oxy-
so thege drugs were administered to
horses and the R, valves of their major metabolites
determined. A sample HPTLC plate of these drugs
and their metsbolites is shown in Figure 3. The visual-
fzation vesponses of sulindac, diclofenac, fenoprofen,
buprofen, and their metsholites are shown
in Tublc 4. Figure 4 shows how long these drugs and
their metsbolites were detoctable by HPTLC.

Sulindac . Sulindac and two of its metabolites ex-
tracied well n both systems yiclding bright yellow
spots appearing as dark spots wnder LUV aad SUV.
The parent drug (R =0.30) co-migrated with the ma-
-jor oxypheabutazons spot (R, »=0.30) and the sulfide
metabolite spot (By =057) appeared just below the
phenyibutazons spot (R,=0.69). Oxypheabutazone

Figure 4  Detection periods of acidic drugs and their
metabolitesby HPTLC. Horses were dosed orally with 2 g of
the parent drug. [Mnemxplamtakcuq?eﬂu! & 12

rate."The sulfone metabolite spot (R, =0.42) was lo-
cated between phenylbutazone and oxyphenbutazone
and was easily observable [Figure 3). The yellow
sulindac parent and sulfide spots were observed in
urine up 10 24 hours post-dose; the sulfone spot was
visible up 0 48 hours [Figure 4).

Diclofenac  Diclofensc (R, =0.70) extracted well
in both systems but its small metabolite spot
wat seen only in System 1. This diclofenac
metsholite (R,=009) was ofien obscured by
the minor oxyphenbutazone spot (R, =0.10) {Fig-
ure 3). Diclofenac parent reacted rapidly with Man-
delin’s 0 give a very distinctive brick-
red color the brown Mandelin's reaction of
pheaylbutazons occurred more slowly. The immediate
Mandelin’s seaction of diclofenac allowed the parent
deug 0 be detected up 10 48 hours [Figure 4] even with
co-migrating pheaylbutszone (B, = 0.69) [Figure 3].

Fenoprofen  Femoprofen (Ry =0.69) was not readily
detectable by the visualization techniques employed.
Reaction with Mandelin's reagent resulted in & faintdy
visible white spot which was pale under LIUV. This
spot was small, appeared just sbove the ﬂwnyl
butazone spot (Ry =0.59) [Figure 3}, udcqgldbe
soon wp 0 24 howrs,
Ammm.mww
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low phenylbutazonc as an easily visible coral-pink
spot sfter Mandclin's reagent and heat {Figure 3). This
spot first appearcd at'8 hours post-dose snd was cas-
ily distinguishable (with or without pheaylbutazone
present) for up to0 48 howrs.

Tbuprogfen The reactions of ibuprofea (R,=0.71)
mm&:nm&@m‘aﬁ A small
ibuprofen spot sppeared just shove phenylbutazone
(Ry =0.59) causing the pheaylbutazone spot to form
a crescent around the ibuprofea spot (Figure 3. This
spot was apperent only up to 12 hours.

- Touprofen had two urine- metabolites appearing
as distinctive Jight yellow spots under LUV afier
treatment with Mandelin's reagent. Metabolite 1
(R,-osmwwdimmmm

" could be seen only up to 8 howrs [Figure 4). Metabo-

Other drugs Piroxicam (R, =0.42) was cleatly visi-
ble as a groen LUV spot for up to 36 hours; a pirox-
icam metsbotite (R, =0.13) appearcd in System 2 as
a very distinctive dark grey spot up to 48 hours [Fig-
ure 4).

Both meclofonamic acid (2, =0.71) and naproxea
(R,-Mmtomﬂmdmmdpmhm
samples. Meclofenamic acid appeared as a distinctive
dark crescent above phenylbutazone when treated with
Mandelin’s reagent. Naproxen was seen as a triangular
spot just below phenylbutazone with a lavender reac:
tion.to Mandelin’s resgent. A possible meclofeasmic
acid metabolite was occasionally seen (R, =0.A435). No
distinctive naproxen metsbolites were observed.

§

Discussion i,

Of the 20 acidic drugs in this stady, 16 were lo-
catod on the plate far encugh removed from phienyl-
butszone and oxyphenbutszone 20 that thekr SUV
spots were distinct from those of pheaylbatazone and
axypheabutazone. Most aiso had color seactions with
certsin visaalivation reagents that further distinguished
the spots. Drugs which (because of their R, walucs
and gcolor zeactions) were casily dotectable ja wrine
samples spilced with at least 10 pgfor of the drug and

caffeine. The salicylates were not masked by phenyl-
butazone or oxyphenbutazone but by endogenous sali-
cylate. Theobromine and theophylline were not de-
tected well by the acidic extraction procedures,
The four drugs which (because they co-migrated
with pheaylbutazone or oxyphenbutszonc) could po-
tentially be masked were: diclofenac; sulindac;
ibuprafen; fenoprofen. Diclofenac (added t0 urine at
10 pig/mI), although co-migrating exactly with phenyl-
butazone [Figure 2}, posed no detection problems —
even with as much as 50 ug/ml phenylbatazone added
to the urine, The distinctive quality of diclofenac is
that it reacts immediately with Mandelia's reagent to
give a characteristic brick-red whereas phenylbutazone

indefinitely. However in later samples (24-48 h) the
trown phenylbutazone color became predominant af-
ter a fow minutes. Thus the detectability of diclofenac

with phenylbutazone present depends on the relative
concentration of the two drugs in the urine sample

*(determined by the administration levels of the drugs

and time of the sampling). After an oral dose of
diclofensc (2 g) the drug can be desecied for up
@ 48 hours with high conceatrations (25 ug/ml) of
pheaylbutazone present.

Young et al} reported that parent diclofensc was
readily detocted by TLC in equine urine (st more than
1 pg/ml) 6 hours afier a therapeutic dose (400 mg
orally) and that & winary metsbolite of diclofenac
(which also reacted with Mandelin's reagen) was
preseat. We also observed a small metsbolite spot but
it was oficn obscured by sn oxyphenbutazone break-
down product (the oxyphenbutazone minor spot).

Sulindac (addod 0 wrine s 20 ug/ml as the par-
ent drug) showed as a bright yellow spot in visibie
light. Some urine samples, however, give a faint yel-
low streak on the HPTLC piste due 10 unknown en-
dogenous materials, and Jow levels of sulindac might
not be readily observable sgainst such a “dirty” back-
ground. Sulindac co-migeated with exyphenbutazone
[Figure 2] and was completely obscused in all visual-
fzation techniques by oxyphenbutazone (added o urine
at SO pg/ml). Tixs low levels of sulindac pasent drug
woukd most probably bo masked by oxyphesbutazone.
However, the potontial for oxyphenbutazons 10 mask
sufindac is greatly roduced by its metsboliees: two uri-
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the sulfido—in rats, dogs, monkeys, guinea pigs,
and rabbits. /¢

Sulindac was detectable as the highly colored (yel-
m)mmmwmmmmmm
the parent drug was totally obscured .by oxyphen-
butazone. Up fo 24 hours, the parent sulindac was
visible (yellow) and distinctive with oxyphenbutazons
present, before the plate was sprayed. The visible sul-
fide metabolite scen from 8 to 24 hours post-dose may
be extra confirmation for the detection of sulindac in
the urine.

Fenogprofen and ibuprofen (of all the 20 drugs ex-
amined) appeared the most likely to be masked by
pheaylbutazone. Both closely migrated with phenyl-
butazone [Figure 2] and were difficult to detect even

without phenyTbutazone present. Although these drugs

reacted with Mandelin's reagent to give a visible
bluish-white color fairly well distinguishable when
they were added alone to urine (st 20 ysg/ml), phenyl-
butazone compietely masked them when they were
added up ©0 40 ug/ml. When the spots treatod with
Mandelin's reagent were heated both drugs responded
with weakly visible seactions: fenoprofen palely Ju-
minescent under LUV; fbuprofen faintly white. Both
spots appeared just sbove phenyibutazone when ex-
racted with phenylbutszone from spiked urine. These
reactions were not very distinctive and could easily
be obscured by phenylbutazone st low drug concen-
trations.

WMMW&M@W
uririsry metsbolite in man: 4-hydroxyfenoprofen.”
When fenoprofen calciom was administered ocally in
man approximately 45 per cent appeared in the wine
as fenoprafen, 55 per cent as

Fenoprofen was most easity detected by the
metabolite which occumed below and scparate from

profica spot was desectable soon after administration
(2-8 1) this spot was poocly visible afier 8 hours and
barely visible with phenytbutazone poesent st 24 hours.
The fenoprofen metabolite, however, was readily ap-
parent a3 a colored (corsl pink) spot from 8 80 48 hours
and visualization of this spot wes not diminished by
ummmmn )
wmmmﬂwhwmm
metsbolises in horse urine detectshle by TLC. -2
Oaly 3 10 6 per oot of administered Sbuprofen was
found in the wring as the percnt drug with the rest

occurring as the two metabolites. In rats, dogs, bs-
boons, and man these metabolites are 2-{4-(2-hydroxy-
2-methylpropy) phenyl] propionic acid and 2-{4-(2-
carboxylpropyl) phenyl] propionic acid. -2

Thuprofien detection was also sided by metabolites,
slthough not as much as fenoprofen was. For up
0 12 hours the added phenylbutazone appeared as 2
crescent curled under the small, indistinctive ibupro-
fen parent drug. Of the two ibuprofen metabolites
observed, metabolitc 2 was very useful in detecting -
jbuprofen, This metabolite was observable for up
n‘Mhon_mmdmlomdhmcwindqwbmen
phenylbutazone and oxyphenbutazone. Tbuprofen re-
mains a somewhat difficult drog 1o detect by these
visuslization methods but its detection does not seem .
%0 be hampered by pheaylbutazone.

The diuretics bumetanidc and cthacrynic acid
(added to wrine at 10 pg/ml) were readily detectsble.
The R, values for both drugs (approx. 0.25) were suf-
ficlently Jess than the major oxyphenbutazone spot’s
Ry 1o prevent any masking peoblem.  These drugs
may occur in track urine samples at levels as low as
50 ng/ml urine which could make them difficult 0
detect.  However, it is unlikely that phenyfbutazone
or would affect their detectability
whatever their concentrations, and low levels of these

 drugs might be difficult 1o detect regardless of pheayl-

butazone or oxyphenbatszone use.

The methyixanthines —except for caffeine — were
not readily extractable in either extraction sysiem al-
though theophylline was soea occasionally in Sys-
®m 1. These drugs require re-cxtraction of the final
agueous fraction by a neutral extraction method.

The three salicylates (salicylic acid; thiosalicylic
acid; difiunisal) have identical R, values (0.59) which
fall in the window between phenylbutazone and oxy-
phesbutazone. Thus thero I no masking problem witl{
phenyibutazone or oxyphenbutazone. However, & sub-
stantis! background level of salicylate was found with
toack horses and pastored resesech horses which made
dossction of administered doses of any salicylate im-
possible. . :

Mmm&wmumww- )
butazone, phenylbutazbne could stll intecfere with do-
section if they occur prodominately as metabolites in
the wrine. For instance, piroxicam has beea seported ©0
heve one metabolite (S-hydroxypiroxicam) in the bocse
which occurs in wine at spproximetely 200-fold the
concentration of the parent drug afier oral dosing™




For this reason, urines from horses dosed with piroxi-
cam —or known t0 have been administered on a race-
track with meclofenamic acid or naproxen — were ex-
Piroxicam parent was found 10 be easily detected in
wines for up w0 36 bhours afier an oral dose (2 g).
A piroxicam metabolite was also readily evident up
to 48 hours. Pheaylbutazone and oxyphenbutazone
did not interfere with the parent or its metabolite.
Meclofenamic acid and naproxen were both easily
seen as the pareat drugs in urine samples taken from
Keatncky track horses post-race and found to contain
those drugs by the Kentucky Equine Drug Testing Lab-
lites, in our experieace they are more often scen as
the parent. '

For the drugs administered t0 horses (2 g onally)

‘it was found that the metabolites play an impor-

tant role in detection. It was also found that pirox-
icam, naproxen, and meclofenamic acid —although
they bave urine metabolites ~—occur in urine samples
as the parent drug (whose detection is not affected by
phenylbutazone or axyphenbutazone) in high enoagh
concentrations (0 be detocted post-race afier pro-race
dosing. Diclofenac, which co-migrased with phenyl-
butazone, had no easily detectable metabolite to aid
detection. However, after diclofenac sodium was ad-
ministered (2 g orally) the parent drug could be seen
for up 1o 48 bours if the observer was careful 10 ex-
amine the piate immediately afier trestment with the
visualization reagent. Therefore, detecting this drug
when pheaylbutazone is present—as indeed all foren-
sic analysis—depends on the chemist’s skill and ex-
perience.
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STEVENSON 1 have a question that goes back to
your sample preparation. I'm a littie concerned
that you're hydrolysing right away prior to ex-
traction. How long do you leave your urines
with the sodium hydroxide?

BLAKE We add one millilitre two-tenths molar
sodium hydroxide to one millilitre of urine. This
is left for ten minutes pror to the addition
of phosphats buffer and initial extraction with
petroleum ether—dichloromethanc.

STEVENSON Arc all your acidic urine extracts
treated in this way — you don"t have any straight
extracts? You're probably well aware of the
degradation of barbiturates in sodium hydrox-
ide afier exposure 10 it for a very shoct time
and, sithough barbitarates are not very common
in doping these days, there's still a possibility
of a sedative doping there.

BIAKE Yes, you're right. I would think that we'd
pick up some of the barbiturates in our basic
extract {(and I'd have ©0 go through that with
you in some detail). Also, the blood sample
corresponding to the urine is exteacted at pH 35,
which would recover the barbiturates, if preseat.

STEVENSON Oh, 50 you've got a neutral stage of
extraction thet you think might cope with it?

BLARE Yes, there arc many more extractions that
we do. In fact, sithough I'm showing only two
extracts bere, we actually do a third extraction
with this particular one mil of urine and that's
a neutral extraction with ethyl scetate.

STEVENSON Prioc t0, or afier, the hydrolysis
step?

BLAKE This is after. This is the final extraction,
bat 1 think many of the barbiturstes probebly
would appear in cor mewtral-base extract (and
1°d have $o0 go through that wich yoo).

STEVENSON X¢s, I'd be jnterosted 0 know if
this kind of system —his kind of extraction—
: would actoally be sufficient 10 degrade them, or
" if they still would be desocted. The parcat com-
. pound can be detectod in horse wrine for scveral
idﬂWum&xaﬁwwm
administration.




BLAKE Yes, that's comrect.

STEVENSON Thank you.

JOHNSTON Ijmtmmaskwbethummh-
nical paper which will appear in the Proceed-
ugswlllgivelhemhﬁonsofmbuﬁng
reagends.

BLAKE Yes, the paper docs list theni, Gerry. 1
think all the sprays which I've cited here are
listed in the paper.

JOHNSTON Thank you.

DELBEKE Jetry, is it really necessary to do alks- -

Tine hydrolysis for the NSAIDs?

BLAKE It is very important, particularly when
m‘mmﬁgﬂmnﬂﬂmam
The majority of thesc non-steroldal anti-
inflammatories, particulady those containing
carboxylic acid groups, appareatly are coaju-
M»We'wnuabcomwlycuﬁnwm
mmcuﬁwmmwﬂ.wm

apprecisble number are conjugated with glu-
curonic acid as an ester conjugate and it is nec-

DELBEKE Yes.
BLAKE The metabolite or the parent drug?
DELBEKE The parent drug.

BLAKE By GC/mass spec, although I don’t recall
whether it's necessary to derivatize this or not.
I'd have 0 look at the data. We've looked at
both perent and metabolite by mass spectrom-
etry and I know that we had %o derivatize the
metabolite, but T don't recall the conditions for
the parent.

DELBEKE Thank you.

-



