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“Heracles working at the Augean Stables, while Athena Looks On”, Parian marble,
Temple of Zeus, Olympia, c. 470 - 457. B.C. Sculptor unknown.



Zeus was overjoyed when his son was born, he wanted him to be a great hero and
protector of the mortals, however his wife Hera always loathed any of the offspring of her
husband’s - all too frequent - “liaisons”. She would do everything in her power to
hinder, and hopefully destroy them, and her loathing applied most especially to the great
Heracles. When Heracles had grown to manhood, he was given the hand in marriage of
Megara, the beautiful daughter of the king of Thebes, Creon. Heracles had many children
with Megara, but then Hera in a rage of jealousy cast a powerful spell over him that sent
him into a paranoid rage. Thinking he was surrounded by enemies on all sides he slew all
of his children. When he realized what he had done he was inconsolable and went to the
Oracle of Delphi to seek a means of penance and atonement. The hero was ordered to go
into the service of King Eurystheus of Mycenae, as a common slave. The evil and
dishonorable King Eurystheus was in fact a protégé of Hera, and so it seems that Hera
herself had malignly influenced the sacred Oracle! Hera ordered King Eurystheus, to
send Heracles on a suicide mission. Eurystheus, in his extreme eagerness to please Hera,
did better than that - he ordered Heracles to ten suicide missions - which he later,
extended to twelve, by trickery that showed a sick genius for manipulating contract law,
which would have made his fortune in a later era! And so it was that Heracles was
condemned to his famous twelve labours.

King Eurystheus was quite beside himself. Heracles had somehow managed to achieve
the first four of his twelve “impossible” labours. For three of these he had pitted Heracles
against unspeakable monsters, but each time he had been successful. On one occasion he
tried to bring down the bad graces of one of the gods of Olympus onto Heracles, but he
had had somehow managed to miraculously survive this as well! With each fabulous
success, the fame of Heracles had been growing, such that even the gods themselves,
particularly Athena and Hermes, had begun to notice and admire his heroic feats. And by
the same token, the notoriety, and vicious and vindictive actions of King Eurystheus had
begun to become known throughout the land. In a paroxysm of jealous and petty rage the
king, decided that for Heracles’ fifth task, he would assign him something not only
impossible but also particularly demeaning humiliating and abhorrent. He would order
Heracles to clean all the dung out of the Augean stables - within a single day!

Now the Augean stables were no ordinary stables. They belonged to King Augeus of Elis,
who was so wealthy he owned more horses and cattle than anyone else on the
Peloponnese - combined! He was also very old and very miserly, and for many years had
severely understaffed his owned stables. Consequently the immense amount of manure
that had accumulated in King Augeus' stables had become a positive miasmic health risk
to the entire Peloponnese. Despite this fact the King simply refused to pay to have
anything done about this intolerable situation. Then out of the blue he received an offer
that seemed too good to be true. A magnificent hero had presented himself to his court
and requested if he could clean out the kings stables in their entirety - and what's more
he would achieve this impossible task in just twenty four hours! The king was amazed,
and delighted at the same time. In fact he was so overwhelmed that completely against
his miserly nature he promised the stranger (Heracles) that if he achieved what he said
he could he would pay him one tenth of his entire heard! Heracles, delighted accepted.

Hercules knew that it would be impossible to clean the stables in just one day by the
conventional means of a bucket and rake. The dung in them had accumulated from



countless thousands of beasts for well over half a century. But Heracles with some
helpful advice of the sympathetic goddess Athena came up with a plan that could work -
but it would require every ounce of his god-like strength. He knew that two great rivers -
the Alpheus and the Peneus - flowed through King Augeus’ lands, both quite near to the
stables. Heracles promptly set to task smashing two great holes into the massive stones
walls of the stable. He laboured mightily digging great ditches that diverted the waters of
both rivers into one of the breaches that he had made in the stable walls. All of a sudden
the huge force of the two rivers swept through the kings stables, flushing out every single
last milligram of fossilized dung. At the end of the day Hercules diverted back the rivers
to their original course and repaired the breaches in the stable walls. King Augeus was
delighted and amazed when he saw his stables as pristine as the day he had had them
built, but then suddenly he remembered that he had promised one tenth of his entire herd
to Heracles in unlikely event that he would be successful in his task. Reverting back to his
miserly old ways, he simply refused to pay, claiming that there had been a
“misunderstanding”. This sort of trickery would normally have sent Heracles into a
terrible ungoverned fury but, luckily for the King, Heracles suddenly thought better of it
in view of his current difficult situation and so he restrained himself from slaughtering
the king. Then to add insult to injury, when Heracles reported back to King Eurystheus
the spiteful king ruled that the task was invalid because he had accepted payment from
King Augeus, even though King Augeus had reneged on his promise.

Ever since this famous episode, when people want to describe a task that is quite
impossible as well as quite thankless, they describe it as, “cleaning out the Augean
stables”, - impossible to all, that is, apart from one man - the hero Heracles.

On occasions we find ourselves with the impossible and thankless task of having to clean
out the gastrointestinal tract of the chronically constipated. So impacted have they
become that one can positively carbon date the miasmic material. In these situations we
need a laxative of Herculean strength. Fortunately we have this at our disposal in the
form of lactulose which by its incredible osmotic powers will equal the cleansing forces
of the rivers Alpheus and Peneus combined!



LACTULOSE

Introduction

Lactulose (in Australia, trade name, “Duphalac”) is a synthetic disaccharide of
galactose combined with the furanose form of fructose.

It is useful in the treatment of:

° Constipation

) Hepatic encephalopathy, including the stages of hepatic pre-coma and coma.
° Where a soft stool is considered of medical benefit:

Chemistry

Lactulose is a synthetic disaccharide of galactose combined with the furanose form of
fructose.

It is a sweet, clear, colourless to slightly yellowish liquid.
Preparation

Oral liquid: 10 grams /15 mL in bottles of 200 mL or 500 mL .
Duphalac also contains small amounts of galactose and lactose.

Mechanism of Action

Lactulose exerts an osmotic effect in the colon.
It also causes acidification of the colonic contents

There is a resulting increase in stool water content with consequent distension and
softening of the stool, which in turn promotes increased peristalsis and bowel evacuation.

Lactulose also assists the growth of health promoting bacteria of the genus
Bifidobacterium and may suppress other potentially pathogenic bacteria like Clostridium
and Escherichia coli. Consequently, it is often described as a prebiotic substance. Its
effects on the balance of the intestinal flora may contribute to its action in hepatic
encephalopathy

It is generally accepted that hepatic encephalopathy involves exposure of the brain to
nitrogenous substances arising from the gut from bacterial metabolism of protein, with
ammonia being implicated most commonly, together with an alteration of the pattern of
amino acids entering the central nervous system.



The basic action of lactulose in hepatic encephalopathy is aimed at reducing nitrogenous
intoxication by decreasing blood ammonia concentration

Lactulose is degraded in the large bowel by bacterial flora, mainly to acetic and lactic
acids, thus reducing the intraluminal pH to below pH 5.0.

Postulated beneficial effects in hepatic encephalopathy therefore include:

This acidification of colonic contents resulting in the retention of ammonia as the
ammonium ion (NH,)*. In effect, ammonia, amines and various amides, and other
basic nitrogenous substances are thus trapped, reducing their absorption into the
blood.

Since the colonic contents are more acid than the blood, ammonia can be expected
to migrate from the blood into the colon to form the ammonium ions.

Lowering of faecal pH is also thought to suppress urease producing organisms,
and to foster the growth of saccharolytic bacteria (Lactobacillus acidophilus)
rather than E. coli, a more efficient ammonia producing bacterium.

The diarrhoeal action of lactulose is synergistic in repelling the trapped
ammonium ion from the colon.

Pharmacokinetics

Absorption:

Lactulose is poorly absorbed from the gut. Only very small amount are absorbed
via a non-mediated diffusion mechanism.

Distribution:

Lactulose is confined to the GIT.

Metabolism and excretion:

No enzymes capable of hydrolysis of lactulose into its component
monosaccharides are known to be present in human gastrointestinal tissue.

Lactulose reaches the colon virtually unchanged.

Once in the colon there is some metabolism by colonic bacteria to low molecular
weight acids, i.e. lactic acid and other short chain carboxylic acids.

This metabolism occurs to doses of up to 25-50 grams (or 40-75 mL); at higher
dosages, increasing proportions may are excreted unchanged.



Pharmacodynamics

Therapeutic effects include:
1. Laxation:

) In patients with chronic constipation, lactulose increases the number of
bowel movements per day and the number of days when bowel
movements occur.

2. Ammonia reduction in hepatic encephalopathy
Reduction of ammonia absorption from the GUT
Possible reduction of blood ammonia levels.

3. Stool softener

Indications

The principle indications are:

° Constipation.
° Hepatic encephalopathy, including the stages of hepatic pre-coma and coma.
° Where a soft stool is considered of medical benefit:

v e.g. Haemorrhoids, post colonic/ anal surgery, anal fissure.

Contraindications/ Precautions

These include:

° Contraindicated in those with hypersensitivity to the active substance or to any of
the excipients

° Galactosaemia (contraindicated)
° Lactulose intolerance (use with caution).
° Bowel obstruction (contraindicated)

Pregnancy

Lactulose is safe in pregnancy.



Breast feeding

Lactulose is safe in breast feeding.

Adverse Effects

1. Mild GIT symptoms:

° Nausea/ anorexia

° Abdominal cramps (gaseous distension).
° Flatulence

° Diarrhea.

With chronic use in particular:

2. Volume loss/ dehydration.
3. Electrolyte disturbances
° Hypokalemia
° Hyponatremia/ hypernatremia.

4. Hyperglycaemia:
° Although lactulose is not absorbed, lactulose syrup contains small

amounts of galactose and lactose that can contribute to hyperglycaemia
with chronic use in people with diabetes.

Dosing
Lactulose solution may be administered diluted or undiluted.

It can be mixed with other drinks (fruits juices/ milk) if needed, to improve
palatability.

Constipation/ stool softener:

Adults: 30 - 60 mls once or twice daily, but can be up to 3 - 4 times daily, if
required.
Children: 0.5 - 1 ml /kg orally, once or twice daily (maximum daily dose 60 mL).

Bowel movements may take 24- 48 hours to occur.



Hepatic encephalopathy: *

For severe acute hepatic encephalopathy, use:

° Lactulose 30 mL (child: 1 mL/kg up to 30 mL) orally, 1- 2 hourly initially to
induce a rapid laxative effect.

When a laxative effect has been achieved, reduce the dosage to:
° Lactulose 30 - 45 mL (child: 1 mL/kg up to 30 mL) orally, 3 to 4 times daily.

Nasogastric administration:

In patients who cannot swallow, lactulose may be given by nasogastric tube.

Rectal administration:

For Rectal administration (if the oral / NG route is unavailable) in cases of hepatic
encephalopathy:

Dilute 300 mL of lactulose oral liquid with 700 mL water or sodium chloride 0.9%;

retain enema for 30 - 60 minutes and repeat every 4- 6 hours until oral route is available.
2

When using frequent dosing to treat acute encephalopathy, monitor patients carefully for
bowel distension.
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