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THE PREVENTION OF SEASICKNESS
WITH HYOSCINE, BENADRYL, AND
PHENERGAN

E. M. GLasER

M.C., M.D. Bratislava, Ph.I), Camb.

MEMBER OF THE SCLENTIFIC STAWF OF THE
MEDICAL RESEARCH COUNOIL

G. R. HeErvEy
M.A., M.B. Camb.
SURGEON LIEUTENANT, B.N,V,R.
From the Department of Experimental Medicine, University of
Cambridge

AMONG the many drugs used as remedies for motion
sickness, hyoscine hydrobromide is one of the best
(Holling et al. 1944, Hill and Guest 1945, Tyler 1946,
Tyler and Bard 1049, strickland et al. 1950, 1951). It
is sufe in doses of up to 1-2 myg. (Holling et al 1944 and
in & hot elimate (Hill and Guest 1945). Moreover, repeated
doses, amounting to 2-25 mg. daily, have heen given
with no other relevant side-effects than dryness of the
mouth in most people and blurred vision in some (Chinn
et al. 1850).

Anti-histamine compounds have also beeg widely used
in the treatment of motion sickness since the simultaneous
and accidental discovery of their efficacy by Gay and
Carliner (194%a and b) and McEvedy (1949). A particu-
larly strong claim was made out for diphenhydramine-
8-chlorotheophyllinate (* Dramamine ') by Gay and
Carliner (1949a and b), and there is no doubt that this
drug often prevents seasickness and airsickness (Chinn
et al. 1950, Lewis et al. 1949, Strickland et al. 1950, 1951).
There is much evidence, however, that only part of its
meleenle is responsible for this aetion:; for §-chloro-
theophylline has no effect on vomiting (Chen and Ensor
1950, Chinn and Oberst 1950, Nickerson 1950), while
diphenhydramine hydrochloride (' Benadryl’') prevents
motion sickness in much the same way as dramamine
(Chinn et al. 1950, Chinn and Oberst 1950, Wright 1950).
Mitehell {1950} has suggested that S-chlorotheophylline
may prevent vomiting after the administration of emetine
in cats, but he himself considered some of hiz data
inconclusive.

Promethazine-8-chlorotheophyllinate (* Avomine ') is
another anti-histamine substance which has been claimed
to prevent motion sickness (Harper 1951). Sinee 8-chloro-
theophylline has no such action, the effects of avomine
must be those of promethazine, There was. indeed, some
reason to regard promethazine hydrochloride (* Phen-
ergan ') as the most promising among the anti-histamine
drugs because of its well-marked ** central or hyoscine-
like ' action (Bain 1951, Burn 1950). In an isolated
observation Ambrus and Ambrus (1950) found phenergan
useful, but Chinn et al, (19850) dismissed it as ineffective,
" M'he purpose of the present experiment was to test the
most promising drugs in safe doses, and it was decided to
compare hyoscine hydrobromide, benadryl, and phen-
ergan in a controlled experiment which could be
interpreted objectivelr. Motion sickness is best studied
in a rough sea, but changes in the weather may cause
errors. The use of fast patrol boats, however, made it
possible to obtain similar boat movements under varying

sea conditions, and '‘ erossing over' further reduced
the risk of such errors.

MATERIAL AKXD METHODS
Subiects




68 soldiers were used who had volunteered from
various Armv units in England, Scotland, and Wales.
Their ages ranged from 18 to 42, but 52 (76-53%;) were
aged 15-21. There were 51 private soldiers (or equivalent
rank), the others being non-commissioned officers. 46
of them were on National Service and 22 were regular
soldiers. All branches of the Army were represented.
Preliminary questionnaires gave the following information
about previous exposure and experience of motion
sickness :

38 men (569;) had never sailed in a rough sea, seldom or
never flown, and never had motion sickness.,

13 men (199,) had either sailed in rough seas or often flown
without becoming sick.

7 men (102;) had been exposed to seasickness or airsickness
and had become sick.

10 men (15%) were regarded as very susceptible to motion
sickness either because they becams sick in a calm sea or
because they were both often sick at sea and had other forms
of motion sickness. (The men's own assesasments of a rough sea
may have heen influenced by whether they were seasick or
not, but the purpose of this questionnaire was to find out
whether there was a predominance of those who believed
themselves to be particularly susceptible or resistant to motion
sickness.)

It may be concluded that a fairly representative
sample of the Army's lower ranks had volunteered for
this experiment.

Drugs

To avoid entirely arbitrary dosage it was decided to
use each drug in the largest dose which, according to
published reports, was certain not to cause undesirable
side-effects in adult men. It was understood, however,
that the optimal doses might have to be determined later.
There was reason to believe that 1 mg. of hyoscine would
be a safe dose (Martindale 1941, Holling et al. 1944).
Both 100 mg. of dramamine and 50 mg. of benadryl,
however, have been found to be toxic (Shaw 1949, Rust
and Fosbery 1949, Strickland et al. 1950, 1951, Wright
1950), although others considered such doses safe (Gay
and Carliner 1949a, Chinn et al. 1950). On the above
criterion a dose of 25 mg. of benadryl was chosen. A
dose of 25 mg. of phenergan also seemed safe (Bain et
al, 1949). Harper (1951), moreover, had given repeated
doses of 25 my. of avomine without any side-effects.
Since phenergan iz exersted very slowly (Bain et al
1948), this confirmed the view that single doses of 25 mg.
of phenergan would be safe.

The drugs were given in indistinguishable capsules.
They were kept in identical tins inconspicuously marked
with numbers, and the issuing was done entirely by
numbers, The code to these numbers was kept in sealed
envelopes at the Admiralty and at the Department of
Experimental Medicine, Cambridge. Nobody. connected
with the experiment knew rhe code until after the results
had been worked out. The remaining capsules were
then checked by qualitative chemical analysis which
showed that there had been no error in the coding.
The subjects of the experiment were told that various
zafe drugs wounld be tested, and that the same drug
might or might not be issued on different oceasions,
but they were not told that a dummy substance was
ineluded. These precautions were well justified. becanse
those who were seasick sometimes blamed the drug,
hut it was subsequently found that the * drug® was
nsually the placebo. Holling et al. (1944) also obhserved
that experimental subjects tended to think that drugs
had made them sick.

Experimental Routline
Four tests were made fortv-eirht hours avart. and




in each test a quarter of the svuhjgcztn (17 men) received

each drug. The men were divided into
groups at random, and each group received each
in turn in one of the twenty-four possible zeq
This was designed to cancel ount the effects of v
in the sea conditions on different days, and q
possibilities as adaptation to the motion or mod
of the action of one drug by another given fort
hours earlier.
When an experiment was going to be done, t}
had their usual breakfast at 7.30 a.x. and than re;
in their quarters. At 10.45 A.M. they were gmiven
of tea, :andwiches, cakes, and bhisenits, which
varied from man to man or day to day. Before
ate anything, they filed up with their tea to a desk
they were given a capsule which they wera
swallow. They could not see how many tins the
or what manipulations were going on. Three
worked as a team to make sure that each man wa
the correct capsule and that he swallowed it
returning to the table.
At 11.30 a.m. the men walked a mile to the ha
and were distributed between two boats. Parti
made up differently on each experimental d:
included equal numbers of recipients of each drun
men sat in the forward mess deck all the time, a
were somewhat tightly packed. They were not
to sing, smoke, eat, or organise games or debha
they were allowed to read, talk, and play cards
temperature in the mess decks was alwayvs abao
(65°F).
Sailors who had been trained in experimental n
for over a year acted as additional observers.
always one observer on each mess deck. He
nominal rollsand entered the exact time against th
of any man who vomited. Although the mess d
comparatively small, the men were moved aro
or three times during each trip =o that no ¢
have been caused if the motion had varied in
parts of the mess decks. Paper bags and buck
available, but this fact was neither overempha
tactfully concealed, for either extreme might h
the men wish to use them.
The ships left harbour at noon, 1!/, hours
drugs wera taken. During the four experime
rough motion was always encountered within 1'/y
after the drugs were taken, and it always ceased
another 2 hours. Identical or very similar s
were used.
Although Wendt (1951) has found that questiol
are rarely falsified in this type of experiment, 3
obtained are inevitably subjective, and they wil
with separately. Besides the one which has been
to before, questionnaires were filled in by all m
diately on landing after each test. These weare d
to show whether the men had any symptoms o
ness or side-effects, and whether symptoms we
at times when the sea was not rough or hefore
the ships. Except after the first of the four tests
were also asked which of the substances they
The questionnaires were self-explanatory,
general instructions were given verbally. All
and possible answers were put in random order
men were asked to underline whichever answer
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Wasted Trips

Only the results of four successive trips of
according to the above plan are given below
during the previous week, howgver, the men ®
drugs and went to sea. On the first oceasion an i
ful attempt was made to distribute the men
number of inflatable floats, but as a result of ¥
difficulties in a rough sea only some of the m

RECORD OF BOAT MOVEMENTS OBTAINED WITH A
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sse craft, and their activities, the grouping, and the
could not be controlled according to the experi-
lan. The findings, however, in no way contra-
ose reported below. The first at.tampt to do
n fast patrol boats was also a failure because,
of u weather forecast to the contrary, the sea
and no amount of seamanship eould produce
motion.  These wasted trips, however, elimi-
ny appreliension or overexuberance the men may
before the experiment,

rd of the sea conditions and the boat motion
in table 1. By varyving the speed of th‘a
was possible to obtain very similar degrees
ent over a wide range of sea conditions. Remrd.a
jcal acceleration were taken at short intervals

obbie Melnnes recording accelerometer placed
= in the centre of the forward mess deck.
al peaks of about 1 g were obtained in all trips,
were particularly frequent in one test (March 14,
hen there was also some horizontal ** rolling.”
the men receiving a {lummv substance were sick
j day (see below).

man who had been very sick throughout the tests
when he had had hyoscine) asked to be exensed
¢ last ran and was allowed to return to his unit.
r man was absent on one day because he had to
a court of inquiry, and a third man missed one
use of a bad toothache. It is unfortunate that
en happened to miss the day when they should
iken phenergan.

RESULTS

11 shows that after hyoscine hydrobromide
of the 68 men vomited, _wharaua more men did

nhaneroan and henadrel Abrnt half the men
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affected by previous medication. On one day, when
thore were more vertical peaks than usual and some
* rolling,” all but 3 men receiving the placebo were sick,
5 men each vowited after phenergan and benadryl,
but only 1 after hyoscine.

Answers given in the questionnaires tallied with the
observers’ records of those who vomited.

Nausen

Some men who did net vomit stated on the question-
naires that they felt sick. The results are shown in table 11,
Among those who did not voinit, plenergan seems to
have given better protection from nausea than hyoscine
or benadryl. 1f vomiting and nansea are considered
togoether and the proporvion of those protected is worked
out according to the method of Holling et al. (1944),
hyoseine protected 779, of those who might have felt
or been sick, plienergan 653%;, and benadryl 30%,. (The
eorrect nuwnber of those protected by phenersan must
lie between 63 and 67%.)

Table n1 shows that, us regards the number of men
who vomited or felt sick, there was a highly significant
difference between hyoscine and benadryl and between
Lvoscine and the placebo.  The difference between
phenergan and the placebo was also highly significant,
while the differences betweon benpdryl and phenergan,
and benadryl and the placebo, were significant, The

TABLE IV—SYMPTOMS OTHER THAN XAUSEA AND VOMITING

|
Phen- ] Renadrr]

Symprom i HFDR-E[IIG fm : S

Dry mouth .. . |30 (#4%) |39 (47%) |38 :43%1}37 (64%)
Giddiness 55 i |23 lhwnlﬁ (24%) 10 (18%)  12{189%)
Headache .. .. |33(52%) 21 (30%) 21 (32%) 26 (38%)
Deowsiness .. o (80 {-N*‘ § 33 (499 ]. 30 (46%) 29 (4395)
Elation orexcitement. . | 2 I a a
Contasion o i f i )
Blurred wision I i 'r il 0
No, of men mﬂaiﬂug

substance .. J (5 | 65 fig

difference beiween hyoseine and phenergan was not
statistieally significant,
Minor Symptoms and Side-effects

Table v gives the incidence of symptoms ather than
nansen and vomiting. Most of these symproms were about
equally frequent or rare whatever the medieation,
except that there were more headaches and giddiness
after the placebo and more dry mouths after hfmme.
Both dry months and drowsiness were present in +4%;
of those receiving the placebo. Elation and excitement
were rare, and there was no svidence of confusion or
oculomotor disfurbances. No other symptoms were
reported, apart from oceasional nausea immediately after
taking the tablets. On one oceasion the capsule was
vomited immediately after it had been taken, but
another capsule was given and retained. There was no
evidence that the sight of other men vomiting cansed
many men to hecome zick or nauseated. There was no
evidence that the men hecame aceustomed to the motion
during the experiment, becanse the highest namber
were zick on the zecond trip and the lowest on the third.

Individwal Preferences




~ As stated above, the men were asked, after the last
three trips, which of the substances they preferred. They
were asked not to consider the capsules given hefore the
two wasted trips, and this was also made clear on the
questionnaires. They were allowed to express more than
one preference, If all preferences expressed for any
drug on any of the last three days are taken together,
there were 73 for hyoscine, 58 for phenergan, 45 for
henadryl, and 21 for the placebo. On the fourth day
and looking back on the whole experiment 29 preferences
were expressed for hyoscine, 24 for phenergan, 21 for
benadryl, and 10 for the placebo. The number and
proportion of preferences expressed was about equal on
different days of the experiment.

DISCUSSION

The present findings strongly confirm previous ohserva-
tions that hvoscine hydrobromide effectively prevents
seasickness in a large mumber of people, and that, at any
rate in fit men. | me. is & safe dose. Hyosecine, moreover,
seems to be even more effective than previous trials have
] ted (Holling et al. 1944, Hill and Guest 1945,
Tyler 1946, Chinn et al. 1950). The difference may in
part be due to the fact rhat some previons experiments
did not separate those who vomited from those who felt
sick, and that smaller doses of hyoscine were used in
other experiments. The faet that efforts fo eliminate
sihicetive and accidental inflnences were more stringent
in the present experiment than in previous ones and that
avery man was given each substanee may, however, have
eontributed to this difference. Possibly the best effect
of hyozeine is evident in small eraft when the period of
motion is short and the inecidence of seasickness high.

The findings on the day when most men r ;
placebo were sick bear out this view hut dg ja
definite conclusions. Hyoscine did nor prey :
with equal suceess; and, if naunsea and ¢
considered together, the apparent superiarity
over phenergan was not statistically signific
however, for those affected the choice lay het;
sick withont vomiting or feeling sick and”
there can be no doubt that hvosecine wonld he
Subjective answers bear this out.

It can be concluded also that all three 4
present doses were remarkably free from sid
seems that headaches, dry months, riddi
drowsiness are all symptoms of seasickness
present in a large number of untreated me
and that these symptoms can be made a littl
little better by the drugs used. Hyoseine i
1 mg. caused a feeling of dryness of the ma
subjects, but hyoseine should not be condem
account alone, especially since nearly half ¢
that symptom after being given a dummy su

It was pleasing to note that the men’s nwn &
of their symptoms and their preferences con
ohjective observations, but this does not me
safe to rely on subjective data alone. The I
of preferences expressed for the placebo shows
opinions on seasickness remedies can only
ilea of their efficacy.

It cannot be said how effective henadryl w
heen in larger doses, but there is no reason
that the main econclusions of the present &
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givén, because both 50 mg. of benadry! and
dramamine have heen found to protect fewer
airsickness than 0-65 mg. of hyoseine (Chin
1950, Strickland et al. 1950, 1951). The
phenergan over benadryl may in part be a n
greater central depressant or ** hyoscine-like
which the effectiveness of anti-histamine

motion sickness is probably due (Burn 1950
‘Future tests will have to show whether the pres
can be modified by different dosage.

A controlled and crossed over experime
at sea in which 68 men were in tarn given
seine hydrobromide, 25 mg. of bmdryl (diph
hydrochloride), 25 mg. of phenergan
hydrochloride), and a dummy substance.

969, of those who might otherwige have vomited ¥
prnmmd from vomiting by hyosecine, 1%, hy phené
and 44% by benadryl. S

If nausea and vomiting are uunsid 08
hgﬂ&mna protected 77%;, phanergan 63°,, and b

Except for the difference hetween the TS
vomiting after benadryl and phenergan, and the differ
between the numbers suffering from nausei
after hyoscine and phenergan, the diffs
statistically significant. i

- All drugs were remarkably free from undesitabi
effects in the doses given..

Our thanks are due to Prof. R. A. MeCanca,
advice and help ; to Surgeon Commander J
r.x., for making the -administrative arran
helpful suggestions ; to Mr. G. €. Maynard for
advice and for nhtamt"ng the accelerometer
W. I. M. Holman for doing the chemical analy:
Miss V. R Cane for advice over the statistical
are also very. grateful to the sailors and soldiers
in the Tmnﬁ The drugs and placebs wore.
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