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“The Israelites Gathering Manna in the Desert” (Detail) oil on canvas, 16th Century,
Martin de Vos (1532-1603).

Setting out from Elim, the whole community of Israelites entered the desert....on the
fifteenth day of the second month after they had left Egypt the whole community began
complaining about Moses and Aaron and said to them, “Why did we not die at Yahweh'’s
hand in Egypt, where we used to sit round the flesh pozs and could eat till our heart’s
content! As it is you have led us into this desert to starve this entire assembly to death!”



Yahweh then said to Moses, “Behold, I shall rain down bread for you from Heaven....

That evening quails flew in and covered the camp and next morning there was a layer of
dew all around the camp. When the layer of dew lifted there on the surface of the desert
was something fine and granular, as fine as hoarfrost on the ground. As soon as the
Israelites saw this, they said to one another, “What is it?”, not knowing what it was
“That”, Moses told them, “is the food Yahweh has given you to eat”.

Exodus 16: 1-16

In the early Fifteenth century it was well known that the Ash Tree produced a sap, very
rich in a sweet tasting sugar. It seemed that this sap was so rich a nutrient it could
sustain life quite easily, even though the nature of the sugar was completely unknown.
The particular Ash tree became widely known as the “Manna” tree - so called after the
Hebrew word, “Manna” which roughly means “what is that?” This is the word that the
ancient Israelites of Exodus, called out when they discovered the miraculous appearance
of a desert food never seen before. They would be saved from starvation by a gift from
God - a great flock of quails and a mysterious “Manna from the Heavens”. Over the
ensuing millennia biblical scholars have pondered over the exact nature of manna, - was
it a natural food source, now lost to us - or was it some miraculous gift from the heavens.
The sugar of the sap of the Manna tree, we know today as mannitol - a ubiquitous source
of energy to many forms of life.

Quail and Manna from Heaven saved the Israelites from starvation in the desert. Today
we may use our own ‘“manna’ in the form of mannitol, not to ward off impending
starvation, as humans cannot digest this particular sugar, but rather to ward off
impending death from raised intracranial pressure. Indeed mannitol is yet another
reminder to us of the desperate imperative to preserve the rapidly dwindling biodiversity
of our planet!

“Quail”, lithograph from the “Birds of Australia”, 1840-48 John Gould.



MANNITOL
Introduction
Mannitol is an osmotic diuretic.

Its primary use in Emergency Medicine is as a temporizing measure in the acute lowering
of life-threatening raised intracranial pressure.

Chemistry

Mannitol is a 6 carbon sugar that takes the form of a white, crystalline solid.

Its chemical formula is CgHg(OH)s.

Mannitol is a ubiquitous carbon storage sugar molecule in nature. It is produced by a

wide range of life forms, including bacteria, yeasts, fungi, algae, lichens, and many
plants.

History

Mannitol was originally isolated from the sap of the Manna (or flowering) Ash Fraxinus
ornus, a native of southern Europe and South Western Asia.

The sugary extract of the sap was compared in late mediaeval times with the biblical
“manna” from heaven.

The actual word manna is derived from the Hebrew words meaning, “What is it?”
Preparation
° 500 mls of 20% solution, (= 20 grams mannitol in 100 mls of solution).

Pharmacokinetics

Absorption:

° Mannitol is given IV.

) It onset of action is within minutes, and a duration of action of about 3 hours.
Distribution:

It is then largely confined to the extracellular space, where it exerts its osmotic effect.
Vd is about 0.5 L/kg.

Metabolism and excretion:

Mannitol is an osmotic diuretic with the following properties:



° Is freely filterable at the renal glomerulus

° Is not secreted by the renal tubule

° Undergoes minimal re-absorption by the renal tubule

° Is pharmacologically inert

° Undergoes minimal metabolism and so is excreted unchanged in the urine
v About 80% of a 100 gram dose appears in the urine within 3 hours.

Pharmacodynamics

1. Induces the movement of intracellular water into the extracellular and vascular
spaces, thereby:

° Promoting an osmotic renal diuresis
° Reducing intracranial pressure:

Decreases CSF volume and pressures by:

v Decreasing the rate of CSF production
v Withdrawing brain extracellular water across the BBB into the
plasma.
° Reducing intra ocular pressure (mannitol does not penetrate intra-ocular
fluid)
2. Enhances the excretion of Na* (and Cl) in the urine.

Indications
These include:
1 Raised intracranial pressure:

° The usual indication for giving IV mannitol in the ED is for the
emergency reduction of life-threatening raised intracranial pressure.
Evidence of life-threatening raised intracranial (or “coning”) includes a
rising blood pressure together with a falling pulse rate.

) If given, this will mandate a CT scan, if this has not already been done, as
mannitol may delay signs of rising ICP due to bleeding and although
buying some time may promote further bleeding.



In practice, the best first line treatment for rapid deterioration of conscious state is
intubation to protect the airway, avoid any secondary brain injury form hypoxia
and hypercarbia. The administration of mannitol can only be a temporizing
measure, whilst awaiting definitive management.

2. Urgent reduction of intraocular pressures:
) IV mannitol is also sometimes used as an urgent measure to reduce
intraocular pressures, in cases of severe acute angle closure glaucoma, not

responding to other medical measures.

Contraindications/ precautions:

These include:
1. Anuria;

° Mannitol should not be used in cases of renal disease with established
anuria. It will not be excreted and pulmonary edema may result.

) It Should not be used in response to a failed first dose of mannitol in a
patient with oliguria; (again risk of pulmonary edema).

2. Heart failure:

° Should not be used in cases of severe CCF or pulmonary edema (the
transient increase in intravascular volume will make this condition worse).

3. Hypovolemia.

Pregnancy

With regard to pregnancy, mannitol is categorized as a B2 drug.

Category B2 drugs are drugs which have been taken by only a limited number of
pregnant women and women of childbearing age, without an increase in the frequency of
malformation or other direct or indirect harmful effects on the human fetus having been

observed.

Studies in animals are inadequate or may be lacking, but available data show no evidence
of an increased occurrence of fetal damage

Adverse Effects

1. Intravascular fluid overload resulting in pulmonary edema.
2. Severe dehydration / hypovolemia

3. Loss of electrolytes:



° Hypokalemia
° Hyponatraemia
4. In patients with active intra-cranial bleeds (especially elderly with cerebral

atrophy) giving mannitol may actually promote further bleeding due to a
reduction in brain volume.

Dosing

Using the 500 mls of 20% solution, (= 20 grams mannitol in 100 mls) IV doses are
given over 15 - 20 minutes.

Usual dosing ranges from 0.25 - 1.0 grams/kg.
° 1gm/kg =5 mls / kg of a 20% solution
° 0.5gm/kg =2.5mls/kgofa20% solution

° 0.25gm/kg =1.25mls/ kg of a 20% solution.



Fraxinus ornus, (The Manna Ash) chromolithograph from Franz Eugen Kohler's,
“Medizinal Pflanzen in Naturgetreuen”, (Natural Medicinces of Plants) 1887.
Chromolithography is the process of rendering images on stone, then inking them with
colored inks to yield the template for the final print.
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