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ANALYTICAL TECHNIQUES

Chairman: Mr. M. S. Moss

GENERAL DISCUSSION

LAMBERT: Has anyone seen the presence of ergot or ergot-like materials in horse urine? In Ireland there is a lot of
ergot material present in grass; we don't seem able to detect this compound.

CHAPMAN: There still seems to be a very wide divergence in the volume of sample used for analysis. Jaggard says he
takes 200 ml, we take 120 ml and yet Donike was taking 15 ml. Those people who take very much smaller amounts of
urine or even go to the extent of analysing plasma, how wide is their screening procedure? Are you using a very much
more limited screen by using the very much smaller volumes?

CHAIRMAN: There does seem to be a wide divergence in this from one laboratory to another. My feeling is that
clearly all things being equal if you take a larger volume of urine you have a greater chance of detecting abnormal
substances. Against that there is the disadvantage that you are going to get greater quantities of co-extracted material
that might tend to mask the substance you are looking for and doubtless for any compound there is an optimum
volume that you can take for maximum sensitivity. Has anyone done work on this? I believe AORC some time back
recommended 200 millilitres as the optimum for drug screening procedures.

JAGGARD: I think most of the AORC members use 100-200 ml for the alkaline extraction, 25 ml for the acidic
group of drugs as they have a separate extraction at pH6. Because these acidic drugs are used in larger amounts, this is
adequate for indomethacin, phenylbutazone, flumexin and those types of drugs, even theophylline in that extraction.
For Lasix all we use is a few ml making an extraction at pH 2 to 4 and running on the UV.

CHAIRMAN: Perhaps Blake would tell us why he prefers a smaller sample of body fluid.

BLAKE: I think many of our analytical procedures from the standpoint of detection are in themselves self-limiting.
For instance the Merck Index lists some 10,000 different substances and I suspect that none of us looks for all 10,000.
We have always approached drug detection in the same way, from research. You work your way up the ladder from
administration through a number of drugs to a combination of these drugs at their various detectable levels. I think
many of our detection techniques hinge on how much of the drug really is administered and generally these drugs fall
into a number of categories. For instance pemoline and caffeine may be administered at levels of a gram or greater,
whereas we are finding in the U.S.A. many of the stimulants, such as amphetamine, methylamphetamine, methylpheni-
date, drugs of this group are administered at levels of 10 to 20 milligrams, so I think you must define the dose, develop
your technique around that dose rather than taking the shotgun approach with the realisation you may through your
approach technique be missing many drugs because the technique is not sensitive enough. I would be the first to admit
that we do not look for all those 10,000 but we have adequate rapport with trainers and veterinarians and people of
this sort who are knowledgeable as to which drugs are commonly used and we attempt to build our technique from a
narrow base to encompass more and more drugs as the years pass. I think before the advent of mass spectrometry, to
find an unknown whether you take a large quantity or a small quantity made the application a rather tedious and even
unfruitful chore. Today I think the potential exists with the mass spectrometer to determine many of these unknowns
but I would much rather err on the side of having too sensitive an analysis than one which is perhaps more general and
too insensitive.

LAMBERT: The people using small volumes of urine, are they only using one small volume, or say 4, and are they
doing more or less the same as the people using the bigger volumes? We extract 100 ml but eventually we do split it up.
Is the difference the different timing? I get the impression that Blake is doing several small extractions at 15 ml.

CHAIRMAN: If you take 100 ml and fractionate it you end up with in each fraction the equivalent of 100 ml of
extracted urine. If you start with 25 ml and do it twice over you don't have such a sensitive test because you have not
extracted such a large volume of urine. Is that a fair criticism? Inevitably if you fractionate you lose something on the
way.

BLAKE: This is true, we would take 15-17 ml and specifically look for the acid group of drugs. We than take a
further 15 ml and look for the basic group of drugs by thin-layer chromatography, another specific volume for the GC
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and of course we would have to do some sort of hydrolysis. When we say 25 ml this is not the total quantity taken but
rather that used to perform a series of more specific tests as opposed to a large volume extract for a wide number of
drugs.

CLARKE: I would like to raise the question again of hydrolysis of glucuronides and so on. It does strike me that this
is one of the weak points in all our extraction systems. I was extremely interested when Johnston pointed out that the
XAD resin will actually detect the glucuronides. Has anyone else any ideas on the question of hydrolysis?

JAGGARD: We hydrolyse six specimens from each track each day and charge for it. But I am also interested in
Johnston's finding, if that will take care of apomorphine conjugates and other conjugates that we don't know how to
tackle it wil I be wonderful.

BLAKE: On a routine basis we hydrolyse each individual sample received. We take 15% of the urine and treat it with
f3-glucuronidase and incubate for 4 to 5 hours at somewhat higher temperatures than 370. We do this firstly because a
number of the phenolic drugs, notably the principal metabolite of the phenothiazine tranquillisers, 3-hydroxy
promazine, drugs such as pentazocine, morphine, any of the phenolic drugs, will appear as glucuronide conjugates. The
3-glucuronidase offers the opportunity of releasing many of these drugs in a smaller sample than we might otherwise be

able to obtain. Of our positives between 16 and 20% would not have been discovered had we not hydrolysed our
samples on an individual basis.

CHAIRMAN: That is a most important statistical observation, if we can improve our positive identification by 20%.

COURTOT: When we have urine we also hydrolyse, with Helix pomatia, but for 3 hours at 370.

SMITH: Are controlled experiments done? We not infrequently find urine contains natural inhibitors of
f3-glucuronidase and you can easily check on this by adding a small amount of phenolphthalein glucuronide to a control
tube and that would tell you whether it was working or not.

CHAIRMAN: Would you say that the use of phenolphthalein f3-glucuronide is an unambiguous check or could you
have one substrate hydrolysed where another substrate is inhibited?

SMITH: It is probably one of the best substrates, as a good indicator of 3-glucuronidase action, urines vary in the
content of saccharic acid which is a natural inhibitor.

BLAKE: This is an interesting observation, we do not add phenolphthalein ,B-glucuronide as an internal standard
which would be an excellent suggestion. However when we began to make hydrolyses 5 or 6 years ago we were doing it
on an infrequent basis. I use approximately 3,500 to 4,000 i.u. per 17 ml urine sample which I hope will more than
suffice for any inhibition, but it is a very good point.

CHAPMAN: There is the point that the horse does produce other conjugates some of which are not susceptible to
,B-glucuronidase hydrolysis; they may be susceptible to acid hydrolysis.

CHAIRMAN: Perhaps we should record in connection with that point that we know little of conjugation
mechanisms in the horse, only glucoronide, sulphates and glycine having been demonstrated.
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