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Eugene Cernan, Commander, Apollo 17, December 1972.

Who is this tired and disheveled man, a truck driver strung out on “speed”, listening to
his “walkman” when he should be concentrating on the road perhaps? First appearances
can be very deceptive. This man actually personifies the very pinnacle of our species!
This is Eugene Cernan commander of Apollo 17 and the last man to set foot on the moon.
He is not listening to his “walkman”, he is listening to “mother Earth” via the most
sophisticated communications device of its time, a tenuous link between home and the
infinite abyss of space. Although not as famous as the crew of Apollo 11, the men of the
final moon mission undertook the most arduous and challenging of all the early
pioneering space missions. For their time the Apollo moon missions were as daring and
as dangerous as Magellan’s 16™ century circumnavigation of the Earth, daring in fact as
any of the great explorations undertaken in humanity’s history. Cernan’s mission to the



moon established many new records for manned space flight, including the longest
manned lunar landing flight, the longest lunar surface extravehicular activities, the
largest lunar sample returns and the longest time in lunar orbit. The astronauts of the
time had to be the fittest, most intelligent, best trained and of the coolest demeanor, in
order to operate under the most hostile and stressful of conditions. They had to have a
fierce singularity of purpose and dedication to the mission to the virtual exclusion of all
else in their lives. Marriages and relationships would inevitably suffer severely in this
regard. A heavy toll would be taken on individuals themselves in both their physical and
mental well being. Cernan’s own marriage did not survive. They would have to endure
the most intense scrutiny. The scrutiny, no less, of the whole world. They were expected
to project NASA’s image of aggressive “machismo” and supreme confidence in
everything that they did. This image was in part a political one, to project the symbol of
the superiority of the west at a time when the Cold War was at its peak. These men were
chosen from the best of the best, in short they had “the right stuff”. Yet despite the toll it
would take on their health and lives, none of the 12 Apollo men who set foot on the moon
would have had it any other way. They each in their own way experienced something
profound in their lives and each were supremely grateful to have been given the
opportunities to experience what they did. Cernan, himself, as he was about to depart the
moon describes how he suddenly “relaxed” for a brief moment to try to contemplate what
he had just achieved and for a moment to stop being an astronaut and just be a human
being.

In his own words, “... looking up at the cobalt Earth immersed in an infinite
blackness...I'm not an overtly religious person, but I certainly am a believer, and when I
looked around, | saw beauty, not emptiness. No one in their right mind can see such a
sight and deny the spirituality of the experience, nor the existence of a Supreme Being,
whether their God be Buddha, Jesus Christ, Yahweh, Allah or whoever. The name is less
important than the acceptance of a creator. Someone, some being, some power placed
our little world, our sun and our moon where they are in the dark void, and the scheme
defies any attempt at logic. It is just too perfect and too beautiful to have happened by
accident. I can’t tell you how or why it exists in this special way, only that it does and |
know that for certain because | have been out there and | have seen the endlessness of
space and time with my own eyes...I took a moment to kneel and with a single finger,
scratched my daughter’s initials, T D C, in the lunar dust, knowing those three letters
would remain there undisturbed for more years than anyone could imagine”.

Eugene Cernan’s photograph above, was taken on the homeward journey, December
1972. The tiredness in his face appearing to suggest that the mission had taken its
physical and emotional toll. In fact, has Cernan momentarily dropped his guard? Does
he show some small tears welling up in his eyes? Of course not! This photograph was
meant to convey to the world the successful completion of humanity’s last Apollo lunar
mission. The official explanation for this particular photograph is that the image slightly
blurred because of vibrations in the camera ...or had it?

The staff of Emergency Departments also have the right stuff. They are expected to
perform at a high level at all times and to endure what many others normally would not,
together with a degree of scrutiny most other professions would find intolerable and
asked to work hours that still fewer would accept and yet still maintain this high level of



function. It is little wonder that on occasions the guard may be let down. In the 1970s
Eugene Cernan was not expected to show a moment of weakness, but times have changed
and stress is now recognized as a legitimate and natural emotion that cannot be ignored.
No one, even those with the “right stuff”’, are immune from this.

Mental “wellness” was simply not an issue for those with the right stuff in the 1970s -
although, the Apollo mission leaders did recognize that a certain degree of physical
unwellness could a problem from time to time. Amoung the most feared unwellnesses was
space-sickness - a severe form of motion sickness. To this end one of the first
antihistamines ever developed - cyclizine - was included amoung the emergency medical
pharmacopeia of the Apollo missions. This agent was an effective anti-motion sickness
agent, however it was also significantly sedating, not the ideal side-effect for navigating
the abyss, although perhaps the lesser of two evils - vomiting in zero gravity was not
ideal either! Cyclizine is a very old drug, but surprisingly it still retains some useful
utility today - not so much for space-sickness as for a general anti-emetic.

Eugene Cernan on the lunar surface, December 13, 1972.



CYCLIZINE
Introduction
Cyclizine is a first generation sedating antihistamine.
It is also a potent and long-acting antiemetic.
It is an old drug and not commonly used today.

When it is used it is primarily as an antiemetic or anti-motion sickness agent, rather
than as an antihistamine / anti-allergy agent.

History

Cyclizine is an old antihistamine agent, being developed by the pharmacy company
Burroughs-Wellcome (today GlaxoSmithKline) in 1947, during a research study which
involved many drugs of the antihistamine group.

It was introduced into clinical practice in Europe (France) as an antiemetic agent in 1965.

It had the singular distinction of being chosen by NASA as the preferred antiemetic /
anti-space sickness drug for the first manned Apollo mission to the Moon

Chemistry

Cyclizine is a piperazine derivative antihistamine.

Physiology
Histamine Physiological Effects
Receptor
H1 ° Inflammation:
v Pruritis
v Vascular smooth muscle relaxation
v Capillary vasodilatation/ increased permeability
° GIT smooth muscle contraction

° Bronchial smooth muscle constriction (bronchoconstriction)




H2 ° Stimulation of gastric acid secretion
° Vascular smooth muscle relaxation

H3 ° Presynaptic auto-receptors (mainly within the CNS)
An auto-receptor is a type of receptor located in the
membranes of presynaptic nerve cells, that act as negative
feedback controls i.e stimulation will result in an inhibition
of further release of the transmitter.

H4 ° Mediates mast cell chemotaxis.

Classification

Antihistamines can be classified as follows:

1.

Histamine H1 receptor antagonists:

First generation sedating antihistamines:

These agents are moderately to heavily sedating and posses some mild
anticholinergic effects:

They include:
° Azatadine
[

Chlorpheniramine

Dexchlorpheniramine

Cyclizine

Cyproheptadine

Pheniramine

Diphenhydramine

Doxylamine

Promethazine




° Trimeprazine
Second generation non-sedating antihistamines:

These histamine Hi-receptor antagonists do not cross the blood - brain barrier
appreciably when given in normal therapeutic doses.

They do not produce significant sedation and so have become known as the non
(or less) sedating antihistamines.

In addition they possess only minimal, if any, anticholinergic activity (dry mouth,
blurred vision, constipation and urinary retention).

They include:
° Loratadine
° Desloratadine
o Cetirizine
° Fexofenadine
° Levocetirizine
2. Histamine H2 receptor antagonists:

These include

° Cimetidine
° Ranitidine
° Famotidine
° Nizatidine

Preparations

Cyclizine lactate as:
Tablets:

° 50 mg
Ampoules:

° 50 mg/mL in 1 mL



Mechanism of Action

Cyclizine is a histamine H1-receptor antagonist of the piperazine class.
It also possesses anticholinergic and antiemetic properties.

The exact mechanism by which cyclizine can prevent or suppress both nausea and
vomiting from various causes is unknown.

Pharmacodynamics

Cyclizine has:

1. Antihistamine activity
2. Sedating activity

3. Antiemetic activity

4. Anticholinergic activity

Pharmacokinetics

Absorption:

° Cyclizine can be administered orally or IV.

Distribution

° The degree of protein binding is unknown.

° It is not know if cyclizine crosses the human placenta.

° It is not known if cyclizine is excreted into human breast milk

Metabolism and excretion:

° The N-demethylated derivative, nor-cyclizine, has been identified as a metabolite
of cyclizine. It has little antihistaminic (H1) activity compared to cyclizine

° Elimination half-life is around 7 hours.
Indications
Cyclizine is an old drug and not a commonly used drug today.

Indications include:



Nausea and vomiting:

° In general

And including:

° Postoperative

° Radiotherapy-induced

Motion sickness

Allergic conditions, e.g. rhinitis / urticaria

Note however that less sedating antihistamines are usually preferred for
the treatment of allergic rhinitis and chronic urticaria as they are better
tolerated and there is more evidence of efficacy.

Contra-indications/precautions

These include:

1.

2.

Known hypersensitivity to cyclizine

Caution with alcohol - synergistic CNS depression

Caution where anticholinergic effects may be detrimental, e.g. glaucoma

Elderly

Avoid use in the elderly (less sedating antihistamines are preferred for
allergic conditions) or use a lower dose; as there is increased risk of
adverse effects, e.g. dizziness, sedation, hypotension, falls, anticholinergic
effects (including confusion, dry mouth, constipation).

Children:

Avoid use in children, particularly in children < 2 years (less sedating
antihistamines are preferred for allergic conditions); there is an increased
risk of adverse effects, such as sedation, paradoxical stimulation,
anticholinergic effects.

Do not use sedating antihistamines for the symptomatic relief of coughs
and colds in children < 6 years as the risks outweigh the benefits (and
there is no evidence that they are effective).



Pregnancy

Cyclizine is a category B3 drug with respect to pregnancy.

Category B3 drugs are those 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 have shown evidence of an increased occurrence of fetal
damage, the significance of which is considered uncertain in humans.

Maternal use of cyclizine has not been associated with an increased risk of congenital
malformations.

Cyclizine is considered safe to use during pregnancy at the lowest effective dose for the
shortest duration possible.

Breast feeding

Published reports describing cyclizine use during breastfeeding have not been located.

As cyclizine may interfere with the establishment of lactation in the early postpartum
period, consider less sedating antihistamines such as loratadine during breastfeeding
where possible.

If cyclizine is the medicine of choice, use the lowest effective dose for the shortest
duration possible and observe the breastfed infant for potential adverse effects such as
sedation and sleeping pattern changes.

Adverse Effects

These may include:

1. CNS:
° Moderate sedation
° Incoordination / ataxia, weakness
° Paradoxical hyperexcitability
° Confusion / hallucinations

2. Peripheral anticholinergic effects:
Therefore:

° Dry mouth



° Blurred vision (paralysis of accommodation)

° Mydriasis

° Urinary retention.
° Constipation
3 CVs:
° Tachycardia (anticholinergic effect)
° Hypotension (more with IV use than oral use, though postural hypotension

may be seen with oral use.
Dosing
Usual dosing is:
Oral:
° 50 mg up to 3 times daily.

° 6 - 12 years, oral 25 mg up to 3 times daily.

° Adults, 50 mg by slow IV injection, up to 3 times daily
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