THE ANTISIALOGOGUE EFFECT OF TRIMETHOBENZAMIDE HCL
(TIGAN®), TRIMEPRAZINE TARTRATE (PANECTYL®), DIPHENHY-
DRAMINE HCL (BENADRYL®), DIMENHYDRINATE (GRAVOL®,
DRAMAMINE®), AND CYCLIZINE LACTATE (MARZINE®,
MARAZINE®)*

ALLEN B. DoBxrin,t and V. Guy Criswickl

IT 18 DIFFICULT to tell clinically whether an ancillary drug, which is useful in
association with anaesthesia, has useful physiological effects other than those
of its primary action unless they are studied specifically. The antisialogogue
effects of the following drugs which are used primarily 'as antihistaminics and
anti-emetics are reported here.

Trimethobenzamide HCL (Tigan®) is a substituted benzamide which con-
tains the active substance 4-(2-dimethylaminoethoxy)-N-(3,4,5-trimethoxy-
benzoyl)-benzylamine HCL. It is a white, odourless, crystalline powder which
is water soluble (more than 50 per cent at 25° C), and has a bitter taste. It has
been used primarily as an anti-emetic.! [ts anti-emetic effect appears to act at the
chemoreceptor trigger zone, as with the phenothiazine derivatives, although its
chemical structure resembles the dimethyl aminoethoxy antihistamines, such as
diphenhydramine. It is not as effective in preventing vomiting caused by strong
reflex visceral impulses. It does not cause any hypnotic sedation or behavioural
depression as is observed with chlorpromazine. Tigan does not have the anti-
histaminic or antiadrenaline effects of the phenothiazines or structurally related
compounds.?

Trimeprazine tartrate (Panectyl®) is a phenothiazine derivative whose anti-
histaminic and anti-emetic properties exceed those of promethazine. [t has only
a weak antiadrenaline effect, but its spasmolytic effect exceeds that of chlorpro-
mazine. The hypnotic sedative action is of the same order as promé‘thazine.
It has been used in the treatment of a wvariety of allergic disorders td relieve
itching, and as a premedicant for children.3**

Diphenhydramine HCL (Benadryl®) is a benzhydryl derivative which has
potent antihistaminit and antispasmodic. properties. The other main action of
this drug is a marked hypnotic-sedative effect which lasts several hours. An
atropine-like action which inhibits sweating and dries secretions is often observed,
and is useful in the control of the symptoms of Parkinson’s disease.®

Dimenhydrinate (érdvol®, Dramamine®) is a benzhvdryl derivative which
exhibits some antihistamine properties, but is employed chiefly in the pr}venﬁon
and treatment of motion sickness, irradi{ation sickness, and post-angesthetic
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nausea and vomiting. It has been used with only fair results in the treatment of
nausea and vomiting of pregnancy. The mechanism of the antiemetic action of
this drug has not been elucidated. Drowsiness is the principal side effect.”

Cyclizine lactate (Marzine®, Marazine®) is N-benzhyvdryl-N-methyl piper-
azine. This substance exerts both antihistaminic and anticholinergic actions. The
antihistaminic action is equal to that of diphenhydramine. Its anticholinergic
activitv (as measured by its ability to block the blood pressure reducing effect
of vagal stimulation) is about 5 per cent of the potency of atropine. Its sp?smoly-
tic effect on the gut, however, is less than one per cent when compared to atropine.
Its hvpnotic sedative effect is less than that of diphenhvdramine.®

MEeTHOD

Serial tests were done on eight healthv adult male subjects (ages 20-30 years)
using a technique that was reported previously.?1%11:1? [Lach subject had at least
twelve tests. Duplicate tests were done with carbaminoyl-choline chloride and
adrenaline mixture (control) and the five drugs described above.

The intravenous dose of each drug was selected within the therapeutic range
of their optimum antihistaminic or antiemetic effect.

In the control test, saliva was collected for 10 min. before any drug was
administered, and then for 30 min. after the intravenous injection of the mixture.
In the remaining tests, each drug was injected intravenously at the beginning
of the experiment, and saliva was collected for 10 min. Then the mixture was
injected, and saliva was collected for a further 30 min. The same parotid gland
as was initially selected in each subject was used throughgut the series of tests,
and volumes of saliva were recorded at 10 minute intervals.

REsULTS

A summary of the data is shown in Figure 1. The mean volume of saliva col-
lected during the 10 min. immediately following the injection of the carba-
minoylcholine-adrenaline mixture was taken as 100 per cent. All other measured
volumes were then tabulated on this percentage basis. Standard deviations were
calculated from the mean volumes of salivary secretion collected, and also
expressed as a percentage.

Trimethobenzamide exhibited little consistent effect on salivary secretion, and
had no evident side effects.

Trimeprazine, diphenhydramine, and dimenhydrinate caused suppression of
salivary secretion during the initial 10-min. period and were more than 50 per
cent effective in preventing the secretion of saliva in respanse to the carbaminoyl-
choline-adrenaline .mixture. Trimeprazine and diphenhydramine consistently
caused marked drowsiness in every:subject. Only slight or moderate drowsiness
was caused by dimenhydrinate.

Cyclizine did not suppress salivary secretion during the initial 10 minutes
after administration, but it was very effective in suppressing salivation after
administration of the stimulant mixture. Drowsiness was observed more often
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than with dimenhydrinate, but was not as marked as with trimeprazine or
diphenhydramine.

DiscussionN

Trimethobenzamide is suitable only for use as an anti-emetic, as it has no
apparent other effects which might be useful as an adjunct to clinical anaesthesia.

Trimeprazine, diphenhydramine, dimenhydrinate, and cyclizine are useful for
premedication because they not only have anti-emetic, antihistaminic, and hyp-
notic sedative properties, but are also effective in partially inhibiting salivary
secretions. Since their antisialogogue activity is significantly less than the
belladonna derivatives, it is advisable to include one of the latter when one of the
above drugs is used for a pre-anaesthetic medicant.

SuMMARY AND CONCLUSIONS

The effect of intravenous trimethobenzamide, trimeprazine, diphenhydramine,
dimenhydrinate, and cyclizine on salivary secretion was studied in eight healthy
male adult subjects. A mixture of carbaminoylcholinE chloride was used to
stimulate secretions. The dose selected for each drug was that used for an optimum
therapeutic activity of its most desirable effect.

Cyclizine was the most effective antisialogogue of |this group, and it also
caused moderate drowsiness. Trimeprazine, diphenhydramine, and dimen-
hydrinate exceeded 50 per cent effectiveness as antisialogogues, and caused
varying degrees of drowsiness.

Trimethobenzamide was not effective as an antisialogogue, and did not cause
any~other objective effects.

REsuME

Nous avons pratiqué, en duplicata, des tests en série sur huit adultes méles en
santé avec un mélange de chlorure de carbaminoylcholine et d’adrénaline (comme
contrdle) puis avec de la trimethobenzamide, de la triméprazine, de la diphen-
hydramine, du dimenhydrinate et de la cyclizine pour évaluer leur pouvoir
antisialagogue. Au cours du test de contrbdle, la salive était prélevée du canal de la
parotide durant 10 minutes avant 'administration dé tout médicament et, en-
suite, durant 30 minutes aprés I'injection du mélange. Au cours des autres tests,
les médicaments étaient administrés par voie intraveineuse au début de l'ex-
périence et la salive était ramassée durant 10 minutes. Alors, nous injections le
mélange et, de nouveau, nous prélevions la salive duram?c 30 minutes. Nous avons
employé, chez tous les sujets, la méme glande parotide que nous avions choisie
au début au cours de tous les tests et nous avons tenu compte des volumes a
toutes les 10 minutes.
~ La cyclizine, parmi les médicaments mentionnés ci-haut, s'est avérée le plus
efficace antisialagogue et elle a aussi causé des vertiges. La triméthobenzamide a
peu ou pas de pouvoir antisialagogue. La trimeprazine, la diphenhydramine et
le dimenhydrinate ont dépassé un pouvoir de 50% comme antilialogogues et ils
ont causé divers degrés de vertiges.
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