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This broadsheet is based on the original version of Curry' and the revision published as technical
bulletin No 24 in the Annals of Clinical Biochemistry.2 As before, it is intended as a practical guide for
use in the laboratory rather than as a review of the symptoms and treatment of poisoning. Many of
the tests previously described have been retained or are presented in modified form. This new version
also takes into account recent advances in immunological tests, and cites, where relevant,
recommended quantitative assays.
General strategy
Many poisons cause fluid or electrolyte imbalance and
damage the kidneys or the liver. Metabolic acidosis is
another common feature of severe poisoning due
either to a direct action of the toxin itself or to cellular
anoxia. Symptomatic treatment forms the basis of
management and therefore biochemical tests must
take precedence over any toxicological investigations.
Indeed, tests for poisons should be performed only
where the results are likely to affect treatment or have
medicolegal importance. Moreover, they should not
be undertaken without a full discussion between the
clinician and the chemical pathologist or clinical
chemist, so that the order in which the tests are carried
out and the extent of the investigations required can be
decided. Thus if the circumstantial and clinical
evidence point to the ingestion of a specific poison, test
for this first. In more difficult cases- in unconscious
patients where the evidence is equivocal-the scheme
should be followed systematically beginning with the
spot tests on urine samples. Remember always to test a
known negative sample and an authentic positive
alongside the unknown. Finally, strict attention must
be given to health and safety precautions when
handling the more dangerous reagents. Eye protection
and the use of a fume cupboard are essential, particularly when spraying thin layer chromatography
plates.
INTERPRETATION OF RESULTS

Positive qualitative results in urine samples or
stomach contents must be interpreted with caution.
Some ofthe tests are sensitive to therapeutic doses and
definitive evidence for overdose is obtained only by
quantitative analysis of the blood sample. This applies
particularly to the spot tests for aspirin, paracetamol,
and chloral hydrate (or dichloralphenazone) inges-

tion, and to TLC procedures for tricyclic antidepressants, benzodiazepines, and barbiturates. Bear in
mind also that a positive result does not rule out
categorically the presence of concurrent illness and in
particular a cerebrovascular accident.
Negative findings in no way preclude a diagnosis of
poisoning. This scheme is not intended to be completely comprehensive and if sound clinical reasons to
suspect poisoning persist, samples should be referred
to a specialist toxicology laboratory where more
elaborate screening techniques can be applied.
UNITS OF MEASUREMENT

Great care should be taken to ensure that the clinician
understands fully the importance of quantitative
results for commonly requested assays such as
salicylate, paracetamol, and ethanol. Variation in the
units adopted still exists between hospitals, some using
mmol/l and others mg/l or mg/dl. It is advisable,
therefore, always to speak directly to the clinician and
to quote the "normal" or therapeutic range and that
associated with toxic symptoms. These ranges should
also be included on report forms.
SPECIMEN COLLECTION

Gastric contents (vomit, aspirate, first portion of
stomach washings)
A 50 ml sample is sufficient. After prior examination
(for undegraded tablets or capsules) remove any solid
material by centrifugation and conserve it. Carry out
tests on the supernatant.
Urine

Obtain 50 ml of the first sample voided after admission
and preferably before any drugs are administered in
treatment which might interfere with some of the tests.
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Blood
Collect 10 ml of lithium heparinised blood, 2 ml of
fluorided blood (for ethanol assay), and 10 ml of blood
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without anticoagulant. Avoid the use of swabs con- Other volatile reducing agents such as methanol,
taining alcohols and heparin containing phenolic paraldehyde, and metaldehyde also react. The
preservatives such as cresol and chlorbutanol.
presence of methanol can be confirmed as follows:
Add one drop of potassium dichromate reagent to
Others
1 ml of urine and leave at room temperature for five
Any materials (tablets, powders, liquids, bottles, minutes. Add one drop of ethanol and a few
syringes) found with the patient should be retained for milligrams of chromotropic acid. Carefully add 1 ml
subsequent examination.
of concentrated sulphuric acid so that it forms a layer
For necropsy cases where putrefaction has begun, at the bottom of the tube. A purple colour at the
specimens of cerebrospinal fluid and aqueous humour interface indicates methanol. Formaldehyde also
from the eye should be taken in the event of ethanol reacts in this test.
and glucose determinations being required.
Measure the blood ethanol or methanol concentration, or both.
Preliminary tests
Us Phenothiazines Add 1 ml of FPN reagent to 1 ml
of
urine.
URINE
Phenothiazines give pink, red, orange or blue
U, Glucose and ketones Check the urine with a
colours. Tricyclic antidepressants may also react to
commercial test strip.
Correlate with a blood glucose assay. A positive give green or blue colours. The presence of phenyl
ketone result can indicate isopropanol or acetone ketonuria or liver impairment can give false positive
poisoning. Ketosis is often a feature of salicylate reactions.
poisoning, particularly in young children. The test
may also be positive in cases of starvation or diabetic U6 Imipramine and desipramine Add 1 ml of Forrest
reagent to 1 ml of urine.
ketosis.
Green or blue colours suggest imipramine,
U2 Salicylate Add five drops of Trinder's reagent to desipramine, or trimipramine ingestion. Phenothiazines may also give a positive result, but the test is
I ml of urine.
A violet colour indicates salicylate or salicylamide. more sensitive towards imipramine than FPN reagent.
There are no simple colour tests for other tricyclic
Diflunisal gives a very weak reaction even after
massive overdose. Pink or blue colours are occasion- (or quadracyclic) antidepressant drugs, but these can
be detected by thin layer chromatography.
ally produced after ingestion of phenothiazines.
Therapeutic ingestion of aspirin can give a positive
reaction. Tests for salicylate are best carried out by U, Trichloro-compounds Add I ml of 5M sodium
hydroxide solution and 1 ml of pyridine to 1 ml of
measuring the plasma salicylate concentration.
urine. Heat in a boiling water bath for two minutes.
A deep red colour developing in the pyridine layer
U3 Paracetamol Add 0 5 ml of concentrated hydrochloric acid to 0-5 ml of urine and heat in a boiling indicates intake of compounds such as chloral
water bath for 10 minutes. Dilute 0- 1 ml of the mixture hydrate, dichloralphenazone, chloroform, chlorbutol
with 10 ml of water and add 1 ml of o-cresol solution and trichloroethylene. The test is very sensitive and
will detect chloroform in the laboratory atmosphere.
and 4 ml of 2 M ammonium hydroxide.
The paracetamol hydrolysis product (p-amino- Carry a blank urine sample simultaneously through
phenol) couples with o-cresol to give a deep blue the procedure together with 1 ml of an aqueous
solution of trichloroacetic acid (10 mg/l) as an authenindophenol dye.
The test is very sensitive and can detect a therapeutic tic standard.
Carbon tetrachloride is only partially metabolised
dose. It is useful when several days have elapsed
following an overdose. If positive, the plasma to trichloromethyl compounds and the test may fail to
paracetamol concentration should be measured detect this compound. If carbon tetrachloride poisoning is suspected appropriate serum enzyme assays
immediately.
should be carried out to test for liver damage.
U4 Ethanol and other volatile substances Place 1 ml of
urine in a test tube; apply one drop of potassium U8 Paraquat Dissolve 100 mg of sodium dithionite in
dichromate reagent to a strip of Whatman glass fibre 10 ml of M sodium hydroxide. Add 1 ml to I ml of
filter paper. Insert the paper into the neck of the test urine. An authentic solution of paraquat dichloride (5
tube and lightly stopper the tube. Put the tube in a mg/l) must be tested at the same time as sodium
dithionite loses potency on storage.
boiling water bath for two minutes.
A blue colour indicates paraquat ingestion. Diquat
A colour change to green indicates a positive result.
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gives a green colour, but paraquat may also be present. S7 Arsenic, antimony, bismuth, mercury Clean' a 0-5
The reducing' mixture can be prepared in an encap- cm square of copper foil with sand paper until shiny.
sulated form by mixing thoroughly sodium dithionite Add this to a mixture of 15 ml of the sample and 3 ml
(10 g), disodium tetraborate (6 g), and sodium bicar- concentrated hydrochloric acid in a conical flask and
bonate (25 g). Pack the mixture into 1 g gelatine heat gently for two hours. Remove the foil and rinse
capsules to produce about 30 capsules. To test for gently with distilled water.
paraquat, tip the contents of one capsule into 5 ml of
Mercury imparts a silvery deposit on the foil
urine and shake to dissolve. Sodium dithionite is surface. Arsenic, antimony, and bismuth give black
slowly oxidised and a capsule from the same batch stains.
must be tested on an authentic solution of paraquat
Confirmatory tests are essential. The clinical
dichloride (5 mg/I).
features should suggest the type of metal involved and
A strong blue colour detected more than four hours quantitative assays on blood or urine, or both, should
after ingestion suggests a poor prognosis. The severity be carried out, preferably by atomic absorption specof poisoning is more clearly assessed by measuring the trophotometry.
plasma paraquat concentration.
S8 Oxidising agents Add two drops of the filtered
STOMACH CONTENTS
sample to I ml of diphenylamine reagent.
S, Odour, colour, andpH Note the smell, colour and
A deep blue colour appearing immediately indicates
general appearance of the sample. Test the pH.
the presence of an oxidising agent. The test will detect
Characteristic smells such as those due to phenolic hypochlorite (from domestic bleach), bromates,
disinfectants, camphor, methyl salicylate, cyanide, chlorates, dichromates, iodates, nitrates, nitrites and
ethanol and other organic solvents should be noted. permanganates.
Undegraded tablets or capsules may be present and
A light blue colour caused by organic material
colours may derive from these. A green or blue colour should be ignored. Nitrate and nitrite from meat
suggests the presence of iron salts. A high pH can products will give a positive result.
indicate the ingestion of alkalies.
S9 Cyanide To 5 ml of the filtered sample add I ml of
S2 Salicylates Aspirin itself will not react with 4 M sodium hydroxide solution followed by five drops
Trinder's reagent as preliminary hydrolysis to of freshly prepared 10% (w/v) ferrous sulphate solusalicylate is required. Boil a 2 ml portion of the sample tion. Add sufficient M hydrochloric acid to dissolve
for 10 minutes with 2 ml of 0.1 M hydrochloric acid. the brown precipitate of ferrous hydroxide.
Filter if necessary, neutralise the filtrate with 0-1 M
A blue colour (Prussian blue) indicates the presence
sodium hydroxide, and add three drops of Trinder's of cyanide.
reagent. A violet colour develops in the presence of
Death usually ensues rapidly after exposure to
salicylate.
cyanide, although a small proportion of patients reach
This test is preferentially carried out on urine or hospital and respond to antidotes and supportive
blood.
treatment.
Measure the plasma salicylate concentration.

S3 Phenothiazines Carry out the test described under

U5.

BLOOD

S4 Imipramine and desipramine Carry out the test
described under U6.

A cherry red colour may suggest carbon monoxide
or cyanide poisoning. Confirmatory tests are given in
the section on quantitative assays. A chocolate brown
colour may indicate methaemoglobinaemia following
poisoning with chlorates, nitrates, nitrites or other
oxidising agents.
Confirmatory tests'are essential.

S5 Trichloro-compounds Carry out the test described
under U7.

S6 Ferrous andferric iron (i) Add three drops of 2 M
hydrochloric acid and one drop of 1% (w/v) potassium ferricyanide solution to two drops of sample.
(ii) Repeat test (i) but add one drop of 1% (w/v)
potassium ferrocyanide solution.
(i) A deep blue precipitate indicates ferrous iron.
(ii) A deep blue precipitate indicates ferric iron.
Measure the serum iron concentration (see
Appendix).

B, Appearance Note the colour of the blood sample.

B2 Blood glucose Carry out a blood glucose determination.
Paracetamol overdose results in high readings with
reduction methods which can mask hypoglycaemia. A
false decrease may occur with some glucose oxidase
methods. No interference occurs with the hexokinase
method.

ACIDIC AND NEUTRAL DRUGS

B6 Ethanol and related compounds Carry out the test
described for urine. If positive, measure the blood
ethanol concentration, preferably by gas

Reference solutions: Prepare solutions in chloroform
of authentic samples of the drugs listed in table I at
concentrations of 1 mg/l.
Method: Divide a ready made TLC plate (silica gel G,
chromatography.
Ethanol can intensify the action of other depressant 250 pm) into eight equal columns by scoring lines with
drugs. Useful information is provided in unconscious a spatula and draw a horizontal line 10 cm from the
patients admitted with head injuries and smelling of origin. Apply 10 p1 aliquots of the standards and ofthe
drink. Children are particularly at risk from extract in the sequence shown in table 1.
Develop the plate in 100 ml of ethyl acetate:
hypoglycaemia after swallowing ethanol. Methanol
poisoning can cause delayed coma with severe methanol: concentrated ammonia (85:10:5) and dry
metabolic acidosis, an increased anion gap, and in thoroughly under a stream of cold air. Spray the
some instances, raised blood glucose and serum columns or lanes in the order a to c, covering the rest of
amylase. Isopropanol resembles ethanol in toxicity, the plate while doing so.
but has twice the potency. This substance is metabolReference data for these and similar drugs are given
ised to acetone and gives rise to ketonuria. These in table 1. Note that reference values are a useful guide
volatile compounds are best differentiated by gas only; authentic compounds must be analysed alongchromatography.
side the sample extracts to obtain more reliable
evidence of identity.
B7 Organophosphate compounds Add 3 ml of dithiobisnitrobenzoic acid solution and 0 1 ml of 5% (w/v) BASIC DRUGS
acetylthiocholine iodide solution to each of two tubes. Reference solutions: Prepare solutions in chloroform
Add 20 Ul of normal serum to one tube and 20 p1 of the of authentic samples of the drugs listed in table 3 at
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Hypoglycaemia may indicate overdose with insulin sample serum to the other. Allow to stand for two
or other hypoglycaemic agents in a diabetic patient. minutes.
This test detects the inhibition of serum cholinesAcute ethanol poisoning often precipitates
hypoglycaemia (especially in small children). It can terase as denoted by the development of a much lower
also occur in the early stages of liver damage following colour intensity in the tube containing the test sample.
Measure the serum cholinesterase activity (see
paracetamol poisoning.
Appendix).
B3 Blood urea Measure the blood urea to exclude Solvent extraction techniques
uraemia.
Liquid-liquid extraction methods applicable to both
B4 Plasma osmolality and serum electrolytes Measure urine and stomach contents have been described.3
the osmolality, preferably by freezing point depresCommercially prepared columns containing gransion. Calculate the osmolar gap and the anion gap.
ules of diatomaceous earth (Tox Elut, Extrelute-see
An osmolar gap of greater than 10 mosmol/kg with Appendix) offer a convenient means of extracting
the freezing point depression technique suggests the drugs from urine. By using columns prebuffered to pH
presence of ethanol, isopropranol, methanol or ethan- 9, many of the weakly acidic and basic drugs can be
ediol (ethylene glycol). The presence (or subsequent extracted from the same portion of a urine sample. The
development) of a metabolic acidosis and an increased need to centrifuge and filter extracts is eliminated.
anion gap suggests methanol or ethanediol intoxica- 1 Add 10-20 ml of urine to a ready buffered column
tion, although ethanol should first be excluded.
(pH 9) and allow the sample to soak into the packing
material for two minutes.
B5 Salicylates Add 5 ml of Trinder's reagent to 1 ml 2 Place a 50 ml test tube under the column outlet
of plasma or serum; shake well and centrifuge.
and pour three x 10 ml aliquots of a mixture of
A violet colour in the supernatant indicates chloroform and isopropanol (9:1) on to the column.
salicylate or salicylamide ingestion.
3 Collect the eluates, place the test tube in a beaker of
Measure the plasma salicylate concentration. An hot water, and evaporate the extract to dryness under
alkaline diuresis is indicated if the plasma salicylate a stream of air or nitrogen.
concentration exceeds 500 mg/l (3-6 mmol/l). Severe 4 Dissolve the residue in 01l ml of the solvent
salicylate poisoning is characterised by respiratory mixture.
alkalosis followed by metabolic acidosis; blood gas
analyses are essential. Impaired consciousness occurs Thin layer chromatography
only in very severe poisoning with acidaemia.
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system can be used, although caution is required (see
note iv below).
Reference solution: Prepare a solution of 10 mg of
Solution
Column number
oxazepam and 10 mg of nitrazepam in 100 ml of M
hydrochloric acid.
Amylobarbitone and phenobarbitone
Sample extract
2
Method: Take two 20 ml screw capped glass bottles
Phenobarbitone and phenytoin
(McCartney bottles) and half fill one with the sample
4
Sample extract
and the other with blank urine. Add I ml of the
Glutethimide
6
Sample extract
reference
solution to the blank bottle and 3 ml of
7
Meprobamate
concentrated hydrochloric acid to both bottles. Screw
Sample extract
8
on the caps and heat the bottles in a boiling water bath
for 15 minutes. Cool the solutions, add 10 ml of
Columnl
Comments
lane
petroleum spirit (boiling point 40-600) to each bottle,
Spray reagent
Mercuric chloride- Barbiturates, phenytoin, and
a 1,2
shake (five minutes), and centrifuge. Transfer the
glutethimide give white spots
diphenylcarbazone
solvent layers to 10 ml conical test tubes, evaporate to
on a violet background
dryness under a stream of air with heating, and
Barbiturates give immediate
b 3-6 Mercurous nitrate
black spots which turn
dissolve the residues in 0 1 ml of methanol.
chalky white as spraying
Apply 50 p1 ofeach extract to a TLC plate (silica gel
continues
Meprobamate gives a violet
c 7, 8
Furfuraldehyde
G,
250 pm) and develop the plate in a mixture of
spot
toluene and acetic acid (97:3). Dry the plate and spray
with the following reagents in sequence, drying the
plate under warm air after each application:
Table 2 TLC datafor acidic and neutral drugs
1 9 M sulphuric acid (spray lightly)
Compound
Reference value 2 Freshly prepared 1% sodium nitrite solution
3 5% ammonium sulphamate solution
39
Primidone
4 A 1% solution of N-1-naphthylethylenediamine
60
Meprobamate
36
Phenytoin
hydrochloride in 80 ml of acetone and 20 ml of water.
28
Phenobarbitone
A violet spot is formed if chlordiazepoxide,
38
Butobarbitone
36
diazepam, oxazepam, temazepam, medazepam and
Amylobarbitone
44
Quinalbarbitone
other benzodiazepines hydrolysed to 2-amino-578
Glutethimide
chlorobenzophenone are present. Nitrazepam
(hydrolysed to 2-amino-5-nitrobenzophenone) gives a
discrete purple band.
Table 3 Sequence of applying basic drug solutions to TLC
concentrations of 1 mg/ml.
Method: Prepare a ready made TLC plate as described plate
above and apply 10 p1 aliquots of the standards and
Solution
Column number
the extract in the order given in table 3.
Develop the plate in a mixture of methanol and
Codeine
Sample extract
concentrated ammonia (100:1-5). Dry the plate in a 2
Amitriptyline and nortriptyline
stream of cold air until it no longer smells of ammonia 43
Sample extract
Chlorpromazine
(avoid using hot air which can volatilise certain drugs).
Sample extract
Spray the columns or lanes in the order a to d (table 3), 67
Suspected drug*
covering the rest of the plate while doing so.
8
Sample extract
Reference data and colour reactions for several *(Column 7 is reserved for an authentic solution of any basic drug
common basic drugs are given in table 4. Note that which may be suggested by clinical or circumstantial evidence)
reference data values are a useful guide only; authentic
Columnl
compounds must be analysed alongside the sample lane
Comment
Spray reagent
extracts to obtain more reliable evidence of identity.
a 1, 2 Acidified iodoplatinate Most basic drugs give violet or

1000

Table I Sequence ofapplying acidic and neutral drug
solutions to TLC plate

3

5

5

DETECTION OF BENZODIAZEPINES IN URINE
These drugs are currently the most common cause of
drug induced coma. The following TLC procedure
relies on the hydrolysis of benzodiazepines or their
metabolites to aminobenzophenones which are detected by the formation of an azo-dye (Bratton-Marshall
reaction). Alternatively, a commercial immunoassay

b 3, 4
c 5, 6

d 7, 8

Mandelin's reagent
(spray lightly)
9 M sulphuric acid
(spray lightly)

Reagent with which
suspected drug is
known to react

blue colours
Note any colours in visible and
under uv (350 nm) light
A series of spots with colours
ranging from pink to blue
indicates phenothiazine
metabolites

Mandelin's reagent

Compound

Reference Acidified
value
idoplatinate

Desipramine
Dihydrocodeine
Codeine
Nortriptyline
Morphine
Imipramine
Methadone
Chlorpromazine
Quinine

26
26
33
34
37
48
48
49
50
51
Amitriptyline
51
Dothiepin
55
Diphenhydramine
55
Orphenadrine
Dextropropoxyphene 68

Violet
Blue
Blue
Violet
Blue
Violet
Pink (grey rim)
Violet
Violet
Violet
Red (blue rim)
Violet
Violet
Violet

Metabolite

Visible

uv

(350 nm)

Blue
White

One at Rf 16

Violet

Yellow (violet centre)

Blue

Quenches

Pink

Yellow (weak)
Blue (strong)
Yellow (violet centre)
Blue (weak)

Violet
White
Yellow
Grey

patterns

Blue

Desipramine

Degradation product at Rf 15
Many
Two above and below parent drug
Nortriptyline

One or two below parent drug
One or two below parent drug
One below parent drug
Blue streak at Rf 80; parent drug rarely
seen in urine extract

ase (ADH) method or radiative energy attenuation
which is also based on ADH. These systems cross react
with isopropanol, but show little cross reactivity with
methanol or ethanediol. Gas chromatography offers a
simple and rapid means of identifying and measuring
ethanol, methanol, and isopropanol and is the method
of choice.6 Ethanediol can also be measured in blood
by gas-chromatography.7

Notes
(i) The information presented here is of necessity
limited and further data on alternative developing
solvents, additional spray reagents, and TLC characteristics should be sought in standard text books.45
(ii) The procedures must be used on a regular basis to
allow sufficient experience to be gained in interpreting
the plates.
(iii) A standardised commercial TLC system (ToxiLab) is available which offers the advantage of a series
of colour photographs of authentic urine extracts for
comparison with test chromatograms. This should be
used only after undergoing preliminary training by the
company as considerable experience is needed for
reliable interpretation of the results.
(iv) Several commercial immunoassay systems are
now available to detect drugs commonly abused or
taken in overdose. The selectivity of the antibodies
should be carefully appraised when these are used. For
example, tests for opiates may give positive results
with codeine, dihydrocodeine, pholcodeine and other
morphine analogues in addition to morphine itself.
Tests for amphetamines can also detect ephedrine,
pseudoephedrine, phenylpropanolamine and other
sympathomimetic amines. When used with discretion,
however, these tests are useful adjuncts to TLC
analyses.

Blood barbiturate assays are only justified on an
emergency basis if the clinician is considering active
treatment such as forced alkaline diuresis (FAD),
haemodialysis, or haemoperfusion. It is essential to
differentiate between the intermediate acting barbiturates (amylobarbitone, quinalbarbitone, pentobarbitone, butobarbitone, etc) and the long acting
phenobarbitone if FAD is contemplated as this treatment removes only the latter in large quantities.
Homogenous immunoassay systems are ideal for
emergency work, especially if antiserum selective
towards phenobarbitone is available. Alternatively, a
non-selective system can be used, coupled with a
differential TLC screen on urine or stomach contents
as described above. Ideally, gas chromatography,
which permits simultaneous identification and quantitation of barbiturates should be used.8

Quantitative assays

CARBON MONOXIDE

BARBITURATES

Deliberate self-poisoning with carbon monoxide is
almost always evident when the patient is found.
Accidental poisoning does occur, however, and may
be undiagnosed in the absence of laboratory tests. The
gas disappears from the blood with a halflife of four to
five hours and in a much shorter time if oxygen is
administered. The spectrophotometric method of
Beutler and West is recommended.9 Alternatively,
ALCOHOLS AND ETHANEDIOL
Commercial kits for ethanol determination are avail- carboxyhaemoglobin can be quantified very rapidly
able based either on the enzymic alcohol dehydrogen- using an IL Co-oximeter. Note that spectro-

For some drugs and poisons measurement of the
blood, plasma, or serum concentration can be an
essential requirement to the immediate management
of the patient. These are listed below, together with
recommendations on appropriate methods.
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Table 4 TLC datafor basic drugs

Acetone
Alcohols
Amitriptyline
Antimony
Arsenic
Aspirin
Barbiturates
Benzodiazepines
Bismuth
Bromate
Camphor
Carbon monoxide
Carbon tetrachloride
Chlorate
Chlorbutol
Chloralhydrate
Choroform
Chlorpromazine
Cholinesterase inhibitors
Codeine
Cyanide
Desipramine
Dextropropoxyphene
Dothiepin
Dichloralphenazone
Dichromate
Dihydrocodeine
Diphenhydramine
Diquat
Ethanediol
Ethanol
Glutethimide
Hypochlorite

Imipramine
Insulin (overdose of)
Iodate
Iron
Isopropanol
Ketones
Meprobamate
Mercury
Metaldehyde
Methadone
Methanol
Methyl salicylate
Morphine
Nitrate
Nitrite
Nortriptyline
Organophosphate
Orphenadrine
Paracetamol
Paraldehyde
Paraquat
Permanganate
Phenothiazines
Phenytoin
Primidone
Quinine
Salicylamide
Salicylate
Surgical spirit
Trichloroethylene

Trimipramine

U,
U4, B6
TLC (U, S)
57
57

U2, S2, B5

TLC (U, S)
TLC (U)

S7
S8

SI
B,
U7
S8

U7,S55
U7, S5
U7, S5
US, S3
B7

TLC (U, S)

Si, Sq, B,
U6, S4, TLC (U, S)
TLC (U, S)
TLC(U,S)
U7, S5

S8

TLC(U,S)
TLC (U, S)

Diphenylamine reagent:
Dissolve 0 5 g of diphenylamine in 100 ml of concentrated sulphuric acid.
Dithiobisnitrobenzoic acid solution:
Dissolve 10 mg of 5, 5'-dithiobis-2-nitrobenzoic acid
in 100 ml of phosphate buffer (pH 7 4).
Forrest reagent:
Dissolve 0-2 g of potassium dichromate in 100 ml of
water; carefully add 30 ml of concentrated sulphuric
acid to 70 ml of water; add 20 ml of 72% perchloric
acid to 80 ml of water; add 50 ml of concentrated
nitric acid to 50 ml of water. Mix all four solutions.

FPN reagent:
Add 36 ml of 72% perchloric acid to 144 ml of water;
add 100 ml of concentrated nitric acid to 100 ml of
water; dissolve I g of ferric chloride in 100 ml of
water. Mix all three solutions.

Furfuraldehyde spray:
(a) Dilute 2 ml of redistilled furfuraldehyde to 100 ml
with acetone; (b) dilute 4 ml of concentrated sulphuric acid to 100 ml with acetone. Spray with (a)
first, followed by (b). The solutions must be prepared
immediately before use.

U8
B4
U4, B6

lodoplatinate spray (acidified):
Dissolve 025 g of platinic chloride and 5 g of
potassium iodide in 100 ml of water. Add 5 ml of
concentrated hydrochloric acid.

S8

Mandelin's reagent:
Dissolve 0-5 g of ammonium vanadate in 1 5 ml of
water and dilute to 100 ml with concentrated sulphuric acid. Filter the solution through glass wool.

TLC (U, S)
S8
U6, S4,TLC (U, S)
B2

Si, S6

B6
U,
TLC (U, S)
S7
U4
TLC (U, S)

U4, B6

U2, SI,S2, B5
TLC (U, S)
S8

TLC (U, S)
B7
TLC (U, S)
U3
U4

U8

Mercuric chloride-diphenylcarbazone spray:
(a) Dissolve 0-1 g of diphenylcarbazone in 50 ml of
ethanol; (b) dissolve 1 g of mercuric chloride in 50 ml
of ethanol. Mix (a) and (b) just before spraying. The
solutions should be prepared daily.
Mercurous nitrate spray:
A saturated solution of mercurous nitrate in water.

Ortho-cresol reagent:
Dissolve I g ortho-cresol in 100 ml of water.

Potassium dichromate reagent:
Cautiously add 60 ml concentrated sulphuric acid to
40 ml of water and add a solution of 0-5 g potassium
dichromate in 5 ml of water.

S8

US, S3, TLC (U, S)
TLC (U, S)
TLC(U,S)
TLC (U, S)
U2, S2, B5
U2, S2, B5
U4, B6

U7, SS

U6, S4

Trinder's reagent:
Dissolve 10gm of mercuric chloride in 200 ml of
water and add 12 ml of M hydrochloric acid and 4 g of
ferric nitrate (Fe (NO3)3 9H20). Make up to 250 ml
with water.
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Index of reagents*

Index of substances

*Except where stated these reagents are suitable at room
temperature.

1003

PROPRIETARY MATERIALS

Barbiturate assay
The chelating agent desferrioxamine can precipitate Immunoassay kit (Emit-tox serum barbiturate assay),
profound hypotension and shock when given Syva UK, Syntax House, St Ives Road, Maidenhead,
intravenously and the serum iron concentration Berkshire SL6 1 RD.
should be measured before treating children with the
antidote. The first blood sample should be taken Carbon monoxide
before giving the antidote; subsequent samples taken Spectrophotometric reference standards, Travenol
to monitor the progress of treatment must be treated Laboratories Limited, Wallingford Road, Compton,
with dithionite before analysis. About 20 mg of solid near Newbury, Berkshire.
sodium dithionite is dissolved in 1 ml of serum. Co-oximeter, IL 282 Allied Laboratories (formally
Haemolysed serum must not be used. The spectro- Instrumentation
Lab UK Ltd), Kelvin Close, Birchphotometric method of Horak and Sunderman is wood Science Park,
Warrington, Lancashire).
suitable for emergency assays.'" Commercial kits also
produce rapid and reliable results (see Appendix).
Cholinesterase activity assay kit
Sigma (London) Chemical Co Limited, Fancy Road,
Poole, Dorset.
PARACETAMOL
The colorimetric method of Glynn and Kendal is
cumbersome and produces spurious results with icteric Ethanol
plasma or if salicylates are present. " Kits based on Enzymatic kit; Sigma (London) Chemical Co Limited,
homogeneous immunoassay or the enzymatic Fancy Road, Poole, Dorset.
cleavage of paracetamol to para-aminophenol with Radiative Energy Attenuation kit; Abbott Diagnossubsequent colorimetric assay avoid these problems tics Division, The Business Centre, Molly Millars
and offer greater sensitivity (see Appendix).
Lane, Wokingham, Berkshire.
IRON

PARAQUAT

Measures used to treat paraquat poisoning are drastic
and a plasma paraquat estimation can prevent the
over treatment of patients not at risk. Colorimetric,'2
and radioimmunoassay methods'3 have been devised
which give reliable results, although training and
regular practice are required. Several laboratories are
designated centres for paraquat assay and can be
contacted through the National Poisons Information
Service.
SALICYLATES

The method of Trinder'4 remains a rapid and simple
means of measuring serum salicylate concentrations.
Alternatively, enzymatic kits are now being marketed
which are amenable to automation (see Appendix).
THEOPHYLLINE

Theophylline overdose can provoke serious hypotension, cardiac arrhythmias, and convulsions which can
be delayed for several hours, particularly if slow
release preparations have been taken. Severely
poisoned patients may require charcoal haemoperfusion. Commercial immunoassay systems suitable
for rapid toxicological assays are available from
companies such as Abbott Laboratories and Syva.
Alternatively, HPLC offers a rapid and simple conventional means of quantifying this drug.'5

Extraction columns
Extrelut; BDH Chemicals Limited, Broom Road,
Poole, Dorset.
Tox Elut; Jones Chromatography Limited, New
Road, Hengoed, Mid Glamorgan, Wales.
Iron assay kit
Lorne Laboratories Limited, PO Box 6, Twyford,
Reading, Berkshire.

Labstix multiple urine test strips
Ames Division of Miles Laboratories Limited,
PO Box 37, Stoke Court, Stoke Poges, Slough,
Buckinghamshire. Boehringer Corporation (London),
Bell Lane, Lewes, East Sussex.
Paracetamol assay
Immunoassay kit; Abbott Diagnostics Division, The
Business Centre, Molly Millars Lane, Wokingham,
Berkshire.
Enzymatic kits; Cambridge Life Sciences plc,
Cambridge Science Park, Milton Road, Cambridge;
Porton Products Limited, CAMR, Porton Down,
Salisbury, Wiltshire.

Salicylate assay
Enzymatic kit; Porton Products Limited, CAMR,
Porton Down, Salisbury, Wiltshire.
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photometric reference standards are now available Appendix
(see Appendix).
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7 Flanagan RJ, Dawling S, Buckley BM. Measurement of ethylene
Toxi-Lab
glycol(ethane-1, 2-diol) in biological specimens using derivatisaMercia Diagnostics Limited, Mercia House, Broadtion and gas-liquid chromatography with flame ionisation
ford Park, Shalford, Guildford, Surrey.
detection. Ann Clin Biochem 1987;24:80-4.
B WIDDOP

Consultant Biochemist,
Poisons Unit,
New Cross Hospital,
Avonley Road,
London SE14 5ER
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