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SUMMARY

A published method for the recovery of procsine from human plasms
using NalH gave wery poor recoveries. Inves timslmdtgn
the recommended extraction conditions was idlyl\ydro
ysod. htmtimhwbmzmoflqlulmfferd ﬁl with borate
buffer allowed essentially 100% recovery of procaine from equine plasma
and urine.
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INTROIUCTION

Because procaine has both local ansesthetic and central stimulant .
actions (Meyer-Jones, 1951; Green et sl., 1974), it may be used to either ;
mask lameness or stimulate performance in racing snimals. For these
Teasons jts presence in the blood or urine of racing horses is disallowed f
by most racing suthorities and methods for its estimtion in equine plasea |
and urine are of forensic iq:ortm These methods must be' accurate,
quantitative, and sufficiently well documented to withstand scrutiny in
the courts, Adaption of s recently published method for the measurement ;'
of plasma procaine (Green et al., 1974) was found to yield very poor re- i
coveries of procaine. Investigation of this problem showed that procaine
hmmbkmunsmlymmummdwthmm
but that essentially quantitative recovery from equine biological fluids
is possible under milder conditions.
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MATERIALS AND METHODS

The colorimetric reaction used for measurement of procaine levels
was that described by Brodie et al. (1948). Procaine was extrscted into
(or added directly to) 2.0 ml of IM HC1 and S0A of 0.1% sodium nitrite
sdded. After five minutes SOA of 0.5% smwonium sulfate was added and |
three minutes later SOX of 0.1% N(1-napthyl)ethylens dismine dihydrochloridd
¢ (NEDD). Twenty minutes was allowed for the violet-red color to develop -4
which was then read at S50 rm sgainst s HCl blank. This method depends
on the diazotization of the mmino group on procaine and its couwpling to N8
NEDD to give the resulting dye which sbsorbs at 550 . |

Plasma and urine saples were obtained from three Thoroughbred mares,
pobled, and stored frozen at -32° wntil required. Procaine HCl and p-sminod
benzoic acid (PABA) were cbtained from Sigms Chemical Company and ran as .
single spots on thin layer chromatography (TLC) in methanol or 9:1 chla ,"
mothanol. The basic method for the extraction of procaine from the plases i
and urine ssuples involved their alkslinization with NeCH (as ducribedhr
Green et al., 1974) or 0.8M borate buffer (pH 9.0), extraction into 10.0 .
of ‘benzens by “rotoracking” for 10 minutes, followed by centrifugstion. Thel
procaine vas the returned to 2.0 al of 1.0N HCl by again rotorscking snd}
centrifuging. 1.5 ml of this HCl solution was then removed from the bens|
end color reacted for procaine as described sbove. Thin layer chromstogrl
of the benzene extract was performed vhere required by spotting the solutil
onto 250 micron silica gel plates (type GF) and developing in & medim
sisting of nine parts chlorofors and one part sbsolute methanol. 1
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RESULTS

When varying concentrations ofmtmwunddaddimﬂ} to 2.0
uoflmwﬂwdnmdmmﬁomd,uchu;ofpmmw
the reaction medium gave an absorbence of sbout .085°at 550 nm (Fig. 1).
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If,m.&apmimﬂ%de.OﬂofphuaMthmmmtod ¥
weith S Ne iato 10.0 ml of benzene as described by Green ot al. (1974)
udﬂmdyeructedas&scdbedlbou,ﬂwab%weulmobtﬁmdwas 5
#bout one-thind of that obtained by adding the procaine directly to the
dye resction system. Investigation of this ‘pmbl.e- pointed to the loss
occurring during the extraction phase and led to the experiment presented
‘h.l’lg. 2. Here 20 ug ofpmcthtewrelddoddimtlytoo.!illof 2.
NeGH in 2.5 ml of H,0 and the material scanned as soon as possible in s
Beclmen ACTA MIL W recording spectrophotometer. The data show that the
M'mofdauuﬂudmdwnpmnﬂnmm [
nxi-ushiftﬁ‘frmlbmﬂSmtoaﬂml-xiuonﬂmlfurlhwt.
AZhow:s On the other hand, pmcai.nesuspmdedinombontebuffershmd
md:mgeinitslbsorbamspoctrmovernmmperiod(dnumtsmo
mmmmmmmmdunmmmmm

inwbmm&rlngthereoovuypmoess. This experiment shows rapid

nuutimsomﬁgin_ﬂnprocihnmlemleﬁnnitismedtoo.m
 NaCH,

‘ Ifmmwlutimofpmimmemudtob&lﬂﬂ!formr
balf bour (i.e. mtil the reaction of Fig. 2 was essentially complet=), no 4
pminemobserndmthinhycrchrmtogmphyofeitheraddicorhs
extracts of the systea (Fig. 2, insert). Rurther, no material mmumm
lsp--imbmmklcﬁmmmdeiﬂwr mggestingt!ntd-agemﬂle

procaine molecide extends beyond simple hydrolysis of the ester linkage. ,_;-:'
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Figure 2 sbsorbance spectrnm of procaine in NaOH buffer.
About 20 ug of was added to 2.0 =l of H,0 plus 0.5 ml of
2.5M NeOH and solution was imssdiately in into the 10 mm .
peth length flow cell of & Beckman ACTA WI W recording spectro-
gwmm. The sbhsorbence spectrum of procaine was followed
tively the spectrum from 340 nm to 220 nm st 4 nm/sec.

ropeti
The curve lsbelled {1) is the spectrum obtained immediately after intro-
duction of the sample into the flow cell; curve (2) is the spectrum
recorded five minutes later, while curve (3) shows the spectrum Te-
corded after two hours. The inset shows thin lsyer chromatograms of
(A) authéntic procaine and (B) p-sminobenzoic acid. Panel C shows
procaine extracted from borate aqueous solution as described
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Figure 1 shows the recovery of procaine obtained from water, plasma
and urine using 0.8M borate buffer and benzene in the extraction step,
compared with the direct sddition of similar concentrations of procaine
to the color reaction system. Under these conditions the dye reaction >
obtained from procaine added to the biological fluid did pot simﬁmﬂy"‘:
differ from that obtained by the direct sddition of procaine to the dye 38
resction system, indicating essentizlly 100t recovery of pmuim ‘

e

DISCUSSION

Exposure of procaine to 0.5M NaOH resulted in rapid changes in its
wmﬁmnauﬁmmwmmefmmm

from about 285 rm to about 263 nm. This spectral change was associated

with the diseppearance of procaine from the system as determined by thin

layer chromatography of acidic or basic benzene extracts of the system.
Rurther, though the absorbance spectrum of the material formed from pro-
caine in the presence of NeCH was close to that of PABA, scidification of
the system with HCl showed its spectrum to be distinct from that of PABA
(data mot shown). These results show that procaine is unstable in the
presence of 0.5M NaCH. Becamebrukdmnoou:.umymidlyinmm
thisoffectissimiﬂmtevmthmghthopeﬂodofmmm!ﬂ"ﬁ ,
(extraction phase) is short. T
In recovering procaine from ssmples of buman plassa, Green et al. (1974}
used SN NeGH, which was added to 2 ml of plasma, to give a final NaCH
of 1.6. Though it is difficult to estimate the amowt of procaine hydrolysiy
which occurred in the experiments of Green et al. (1974), it must have beetif
sibstantial. Becsuse Green et al. compared their plasms samples with |




VOL.11,NO.2
JUNE 1975

-

Research Communications in
Chemical Pathology and Pharmacology

wspiked" water “standards" they subjected their standards to spproximately
equivalent hydrolysis. Therefore, their estimated .phsn levels of pro-
caine should be spproximately correct. However, alkaline hydrolysis of
procaine during this extraction procedurs introduces a substsntial and
peedless loss of sensitivity into the asssy system. A further aoume of
emruisuifdpepeﬂodforuﬂchﬂnsqluano@oudﬁmudu.
fhis is because the breakdown of procaine is repid, comsencing as soon as
NaOH is added and proceeding until the end of the extraction period. There-
fom.mhtiuuintheofexpomﬁoﬂﬂiwsédhymipuhﬁmof
other samples, small changes in the roﬁoru.:ki.ng {extraction) times et
cetera, will contribute further random errors. Thus the use of concentrated
Miinﬂnextmtimpmoessmhhthmeﬂumiﬂvitymd
introduces needless error into the estimstion of plasma procaine levels.

Wmmdlsmm:tﬂummhﬂmuﬁmuya
mrmctpme&mﬁortlnmﬁmofhsicdms.ﬂwresultspmmud
here show that.the sbsolute recoveries obtained after such treatments should
be carefuliy determined. Simple determimations of recovery relative to
“spiked” water standards will not suffice to expose the type of hydrolysis
'ﬂmm&inthisinsm, and similar difficulties in the recovery of
indoasthacin ﬁu..smynmmnmmmmmw.*'m
these reasons it is suggested that (s) quantitstive recoveries be determined
during the development of recovery methods and (b) that the use of excess-
ively acidic or basic recovery conditions be avoided if possible.
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commmication: Dr. J. Blake Chenistry Laboratory, Ohio
State University, Colusbus. » Racing e boxyy S
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