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ALCOHOLS: OTHER TOXIC

“Au Clair de Lune”, oil on board, 1882, John Atkinson Grimshaw.



The Nineteenth century Master John Atkinson Grimshaw was famous for his depictions of
ghostly wintery moons. In this particular work entitled “Au Clair de Lune” the Moon is
S0 bright it casts a shadow of the cold lonely figure who appears to be staring fixedly at
the great mansion whose windows glow with the light of the warm fires within. A jilted
and anguished lover perhaps? The work is also interesting in that it depicts the beautiful
nocturnal phenomenon of the Moon rainbow - or more correctly the Moon “halo”

Moon halos are best seen on cold clear nights when the Moon is full. To form there must
be very thin cirrostratus ice clouds very high in the sky. These clouds contain ice crystals
which, when it is cold enough, are hexagonal in shape. Those hexagonal crystals which
happen to be aligned perpendicular to an observer’s line of sight to the Moon will bend
the Moonlight at an angle dependent on the refractive index of the ice crystal - this
happens to be at 22 degrees in hexagonal crystals. The result to an observer on the
ground will be a beautiful ghostly halo that surrounds the Moon on a cold clear night.
The halo will appear at an arc of 22 degrees from the line of sight between the Moon and
the halo. Less distinct secondary halos may also be see at an arc of 46 degrees when light
is bent by enough hexagonal crystals that happen to be aligned exactly parallel to the
light rays of the Moon, instead of perpendicular to it.
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The physics of Moon Halos, (the effect can also come from Sunlight to produce Sun
halos).



Bright Moons were particularly important to the underworld black-markets of the
Eighteenth century. Many in the rural regions of midland England would be involved in
the brisk black-market trade of smuggled goods from the continent. These goods could
only be moved about at night as capture by the authorities would mean harsh penalties in
a cruel age - penalties that could include death. There had to be some light to work by
and trade was briskest on the nights of brilliant full Moons. Boats laden with contraband
goods would brave the freezing channel, travelling in both directions, danger was ever
present in form of the British and French navies patrolling the waters.

One of the briskest trades of all was in alcohol, rum or whisky for the lower classes but
perhaps also some quantities of the finest “Widow Clicquot” for highest levels of society.
During the French revolution and the Napoleonic wars that followed it, any illicit trading
with the enemy, by either side, could mean the death penalty - yet a brisk trade continued
nonetheless.

Of course there were occasions when the authorities clamped down much harder,
particularly during the darkest days of the war with Napoleon Bonaparte. Clandestine
rum and whisky would dry up which led to desperate measures. These included the illegal
distillation of alcoholic beverages at night in order to avoid the authorities. Alcohol was
therefore distilled by the “light of the moon” - the illegal products became known as
“moonshine”. In an age without electricity, the best Grimshawian moons were eagerly
awaited!

These amateur ‘“‘moonshiners” however, and needless to say, lacked the skills of
professional winemakers. Not all products produced were of ethanol! All sorts of toxic
alcohols found their way into moonshine. Most of these products did achieve their
desired inebriating effects, but many were at the cost of lethal toxicity! One common
alcohol produced was the highly toxic methanol, which if it did not kill outright, could
lead to permanent blindness - the origin of the term “blind drunk”! Moonshiners of good
“repute”’ would assure their prospective clients their product would not leave them blind!

In the 21 century the alcohol industry is most carefully regulated, Moonshiners are
largely a footnote to history, yet we still live with a great variety of toxic alcohols in our
everyday lives - we know from the history of the Eighteenth century moonshiners these
substances are best used in industry rather than winemaking!



ALCOHOLS: OTHER TOXIC

Introduction

There is a large range of toxic alcohols apart from the well known “classical” ones of
Ethanol, Methanol, Isopropanol and Ethylene glycol.

The following give a general outline of some of the other alcohols that are toxic,
including:

° Benzyl alcohol

° Diethylene glycol

° Dipropylene glycol

° Propylene glycol

° Triethylene glycol.

° Ethylene glycol monobutyl ether (EGBE)
° Ethylene glycol monoethyl ether (EGME)

Any deliberate self-poisoning with these agents must be considered as potentially
life-threatening.

Poisoning with these toxic alcohols are uncommon, but potentially lethal and
optimal management is not well established. It is therefore important to always
consult with a clinical toxicologist in these cases.

Definitive treatment for these toxic alcohols is dialysis.

See also separate specific documents for:

° Ethanol (in Toxicology folder)

° Methanol (in Toxicology folder)

° Isopropanol (in Toxicology folder)

° Ethylene glycol (in Toxicology folder)

Sources:

Thee agents are commonly found in industrial solvents, and automotive products.



Some pharmaceuticals contain propylene glycol as a diluent.

Toxicology

All these alcohols can cause similar CNS effects to ethanol.

In contrast to ethanol, severe toxicity usually results from various toxic metabolites.

Pharmacokinetics

Absorption:

° All these alcohols are rapidly absorbed after ingestion and reach peak levels in
about one hour.

Distribution:
) Distribution is across the total body water and so is about 0.6 L/kg

Metabolism and excretion:

) These alcohols are metabolized by hepatic alcohol dehydrogenase to ultimately
produce a variety of alkoxy acetic acid metabolites.

Risk Assessment

Minor accidental “tastes” do not cause significant problems.

Deliberate self-poisonings should always be taken seriously, and must be assumed to be
potentially lethal in the first instance.

Ingestion of > 1ml/kg of 100% Diethylene glycol is potentially lethal.
Ingestion of > 0.5 ml/kg of glycol ether (EGBE or EGME) is potentially lethal.

The toxicity of dipropylene glycol is related to both the total dose taken and the rate of
ingestion.

Dermal and inhalational exposures do not lead to significant toxicity.

Clinical Features

1. Within the first several hours CNS symptoms similar to ethanol intoxication will
be seen.

2. GIT upset



Progressively severe symptoms may then develop in line with increasingly severe
metabolic acidosis including:

3.

Neurological:

° Confusion

° Seizures

° Coma

Renal failure

CVS:

° Hypotension and refractory shock

The onset of severe toxicity may be delayed up to 48 hours following ingestion of the
glycol ethers, (EGBE, EGME).

Rapid and large dosage administration of propylene glycol (as a diluent component of an
intravenous drug) can be associated with sudden cardiovascular collapse.

Investigations

1.

2.

FBE
U&Es/ glucose:

) Venous bicarbonate can be used as a useful surrogate marker for toxicity if
ABGs are not available.

Serum osmolality:
° Look for elevated osmolar gap.

° Lack of an elevated osmolar gap however does not exclude the possibility
of a significant ingestion.

ABGs:

° Increased anion gap metabolic acidosis
Lactate

Blood alcohol level:

) To determine if there has been co-ingestion of ethanol



7.

Consider paracetamol level.

ECG:
° As for any unwell acidotic patient
° For possible co-ingestion of cardiotoxic drugs.

Management

1.

Initial management is directed to any immediate ABC issues.

) Severely affected patients are acidotic and will hyperventilate to help
compensate for this metabolic abnormality.

It is important to remember that once a patient is intubated, some
hyperventilation is still required to help counter this acidosis.

Failing to maintain some degree of hyperventilation can result in
continuing metabolic acidosis.

Charcoal:

° This is not effective, and so is not indicated

° It may be considered for coingestions in the intubated patient.
IV fluid:

° Give IV fluid resuscitation as required.

IV sodium bicarbonate:

° Consider a bolus of 1-2 mmol/kg IV for severe acidaemia, (pH < 7.0)
pending definitive therapy with dialysis.

Look for and correct any hypoglycaemia

Treat seizures with standard 1V benzodiazepine therapy.

Ethanol:

° Whilst the place of ethanol is well established in the treatment of methanol

and ethylene glycol poisoning, its efficacy in other toxic alcohols is much
less clear.



) It is recommended for the glycol ethers, (EGBE / EGME), but its role in
other toxic alcohols has not been established.

8. Dialysis:
This is the definitive treatment for toxic alcohol ingestion.

Exact indications are not well established but recommendations include:

° pH<7.3
° Serum bicarbonate < 20 mmol/L
° Osmolar gap > 10
° Worsening and severe lactic acidosis despite supportive therapy.
° Deteriorating vital signs despite supportive therapy.
Disposition

Poisoning with these toxic alcohols are uncommon, but potentially lethal and
optimal management is not well established. It is therefore important to always
consult with a clinical toxicologist in these cases.

In general terms patients who are asymptomatic, have a normal venous bicarbonate level
(> 20 mmol/L) and a zero blood alcohol level at 8 hours may be medically cleared.



“Brandy smugglers loading boats at the mouth of a rocky cave by moonlight”, oil on
canvas, c. Late 18th Century, John Thomas Serres.



“Moonshine - a spectacular example of a Moon halo.
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