THE EFFECT OF PHENGLUTARIMID (ATURBANE) ON

SALIVARY SECRETION IN MAN

Gorvon M. - Wyant,- FFARCS., Fraxx C,- Harey, M.D., M.Sc.

PrencLurarivan was introduced "in- 1958 for
the treatment of -extrapyramidal distirbances.
Since the agent has been shown-experimentally
to have strong -periplieral - parasympatholvtie
properties inanimals, “itseffect” 6n - salivary
secretion in man seemed worthy of investigi:
tion.

CHEMISTRY AND PHARMACOLOGY 1

Phenglutarimid, 2-(2-diethvlaminoethyl)-2-
phenylglutariniide; is a white ervstalling, highly
soluble powder with-a melting point of 175~
177 C. It has the following structiral formula:

CHLCHN(CoH )3 HO

N
H

o

I animals, - phenglutarimid ~has shown a
spasmolvtic effect on isolated intestine and has
inhibited the  bronchocounstricting ~ effect . of
acetvlcholine. - Small dosés of the drug inhibit
the salivation caused i rabbits by pilocarpine:
In" absolute doses, phenglatarimid was about
half as effective as-atropine in this respect and
had no effect on blood pressure but “inhibited
the -hypotension - caused by acetylcholivie in
anaesthetized rabbits and cats. - With relatively
largé “intravenous ‘doses, blood ‘pressure  wis
lowered “in -these same - animals, wheéreas in
anaesthetized” dogs -no-appreciable - change - in
blood pressare and heart rate was observed.
Phenglutarimid has a relatively low toxicity by
all routes of adniinistration. ~In large “doses,
used -for the control of Parkinsonism, the most
troublesonie side effects have been dryness of
the mouth“and blurfed vision in 10=15 per
cent of the- patients.. Restlessness, excitation,
dizzinéss, fatigue and drowsiness, tachycardia
and ‘raré urinary rétention were ohserved in a
few instances.

Accepted for_publication Mareh 20,-1959. . The
authors are in-the Department of Anaesthesia, Uni-
versity of -Sagkatchewan -and - University - Hospital,
Saskatoon, Saskatchewan, Canada.
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Six healthy medical student volunteers, five
men” and “one woman; - were studied.” Each
volunteer underwent five studies at intervals of
not less than 24 hours. . Ten minutes after the
intravenotis - injection “of . phenglutarimid a sal-
ivary stimulant was injected; This consisted of
3 ml. of ‘a mixture containing carbamvleholine
chloride - (Carbachol) 0.004 per cent. (0,12
mg.) and epinephrine 0.002 per cent (0,06
mg.), injected intravenously at a rate of 1 ml
per minute.. Epinephrine was included in the
stimulating -mixture in order to counteract the
undesirable cardiovascular side effects asso-
ciated “with the intravenous administration of
arbamyleholine chloride.” Saliva was collected
froi- the - parotid duet over a period of 30
minutes following the injection of the mixture;
collection was by nmieans of 4 suction cup de-
vice described -in -4 previous communication.?
Care was taken touse the parotid on the same
side in_each experiment since theré is a- dif-
ference hetween the amount of saliva-secreted
from the two parotids,

In the first study the effect of phenglutarimid
5 mg., was-investigated; in the second series
of tests 2.5 ‘mg. was given, and in the third
1 mg. Inthe fourth series, the carbamylchaline
chloride-epinephrine  stimulating solution only
was _administered to: obtain -control values of
salivary - secretions i the _absence of prior
parasympathetic blocking. . In the fifth stidy,
phenglutarimid 5 mg. alone was administered
and its clinical side effects were noted:

No attempt was madé to evaluate the dira-
tion of “action-of phenglutarimid. - To do this,
acontinuous drip of carbamylcholine chloride
and  epinephririe must be set up to continue
stimulation of salivary - seerétion bevond -the
period of action of ‘the antisialogogue.  This is
impractieal since after a period of the time the
volunteers become too uneomfortable from the
effects of the infusion.?
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TABLLE 1

AMoUNTSOoF Sanrva- i Minpinrriis ConnEorin FRoM- TG oS Voo eriiis

. Amounis’of Baliva Colleeted (il
After 10
" - ; \\h;mxt]m)
Ryibe Hen- tarhae B . :
j«:lm i,?ii(}ti'x);‘i’;ni(i l‘!;?iyr];;:h;‘(;tw Minntes After Stiniulant
3 ml -
- 5 15 a0 o5 50
! 5 omg.
25 mg. -
oo 0.1 -
Control 1.8 0.2 0.4
2 5 mg
2.0 0.6 2
P 0.5 0.05 005
Control B (IR1} .2 0.1 0.2 0.1
3 5o,
2.5 mg. - — :
I mg. 1.3 1.1 0.3 0.1 0.1
- Control 5.4 11 01 - 0.1
4 5omg. -
2.5-mg. 0.1 . . -
Toomg: 1.9 0.2 0.2 0.3
- Control 3.2 0.3 0.5 0.4 0.7
5 homg. e e it
2.5 'mg: = . 0.1 - -
o imyg. 0.5 0. 0.05 - - -
- Control 4.2 0.2 0.4 0.6 0:2 0.2
6 5omg = - - i
2.5 mg: s 0.1 - e
1--mg. 1.6 0.4 0.1 0.1 - ~
- Control 5.8 (.7 0.1 0.5 0.5
Resvrrs similar previous studies of other antisialogogues

Amounts-of saliva collected in eachvolunteer
are listed in table 1. In the control series
following -stimulation; there is an-initial peak
of salivary” secretion.  This: then diminishes
rapidly but tends to inerease again slightly to:
wards the end of the collection period. - The
second rise is presumably dué to Fesumption of
secretory function after-a period-of exhaiistion
following “excessive “activity.

Averages of the teniminute collections were
caleulated “and are plotted in figure 1. -Al-
though eolléctions of saliva weré measured
every 5 minutes and the peak effect of the
salivary - stimulant” was reached “within five
minutes -of Injection, the total ten-minute ¢ol:
lections are used i this graph so that it ean
be compared more readily with the results of

- which the amounts of seeretions were mens:
ared onily every 10 minutes.® 3 Figure 1 shows
that 5 g of phenglitarimid entirely and ¢on-
sis

ntly abolish all salivary secretion, 2.5 mg.
is‘on the average 97 per cént effective, and 1
mg. is 71.5 per cent effective,

Only - minor - cardiovaseular- changes  were
seen - following  the . intravenous injection. of
phenglutarimid 5 mg, alone.  Theré 'was a
congistent increase of the pulse rate within one
mintite; -this never “exceeded 10 per cent of
control readings “and “did not last more than
two or three minutes inany of the six subjects.
Blood pressure changes were in the order of

a-3 per cent increase or decrease compared
with the control systolie pressure; the pressure
returned tocontrol levels after two or three
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minutes, - Neither of ‘these changes were con-
sidered significant and may have been as muich
due to the traiima of venopunchire as to the
actual ‘injection of -the drug.  No changes in
respiratory rate, depth or patterni were ob-
served. - Most subjects complained -of “a -drv
motith within 5 to 6 minutes after injection and
one stated that his palms felt dry. There were
no _other subjective “signs ‘such as  dizziness,
drowsiness, or -blurred vision.

Discussion

Phenglutarimid is a potent depressor -of sal-
ivary secretion in man.. -Doses of ‘2.5 mg. intra-
venously - being 97 per " cent - effective . upon
parotid secretion are thus equivalent in drying
action to” d,l-hyoseyamine (atropine) 0.6 g
or- I-hyoscine  (scopolamine) 0.2 mg. ~under
identical experimental conditions 3 (figure 2).

E
3

IEERR RS RS

Oa mwvm w wd | Phghal¥arimid 205 mgm

— g — muy

Average parotid secrétion of six subjects.

Ini -interpreting these tesults it ‘should be re-
membered that parotid secretions only “were
colleeted,” Tt is “likely, - but “by. no means
proven, that total salivary production from all
sources parallels that from the parotid gland.
In absolute doses d -hyoscyamine is four times
as . effective -as” phenglutarimid in man as-an
antisialogogue, which différs from the relative
valiues obtained in animal studies. - The agent
haga minimum - of “undesirable  side-effeets,
even if ‘administered 'in doses of 5 mg. intra-
venously; but also lacks the sedative properties
of I-hyoséine, which are so useful in preopera-
tive medication.

No “attempt has been made to- evaluate
phenglutarimid clinically, but it would ‘appear
that the drug is -worthy of ‘being "so tested.
Only after “exhaustive clinical “evaluation -will
it be possible to sayv whether phenglutarimid
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Phenglutarimid Aturbone 2.5 mgm
D/~ byoscyamine Atropine 0.6.mgm
t~hysscine Scopolamirie 0.2 mgm
L~hyoscyomine Beilofoline 0.3 mgm
Methantheline Bunthine 57 mgm
He xocyclium Trol 1.5 ‘mgm
Oxyphenonium Antrenyl 0.5 mgm

Fio. 2.

has ‘sufficient advantages ‘over the less expen-
sive belladonna alkaloids to warrant its routine
use:

SUMMARY

Phenglutarimid, a synthetic -parasympatho-
Ivtic “drug “has~ been . tested insix healthy
volunteers in whom- the effect of -the drug on
salivary secretion has been determined. Saliva
was collected from the parotid duct following
stimulation” of secretion by the intravenous in-
jection -of a mixture of carbamylcholine chlo-
ride ‘and ‘epinephring, following prior adminis-
tration of various doses of phenglutarimid. It
was found that phenglutarimid -2.5 mg. intra-
venously is 97 per cent “effective as an anti-
sialogogue, and is thus equal to d IFhyoseyamine
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“omparative antisialogogue ‘activity of seven-drugs.

0.6 mg. -or l-hyoscine 0.2 mg. under the same
experimental conditions. - Cardiovascular “and
other “side effects following ~the -initravenous
administration “of -5 “mg. of the -drug are
minimal;  Phenglatarimid is an-effective block-
ing agent of parotid salivary secretions.

Ciba -Company -Ltd., " Montreal,- supplied the
phienglutarimid ( Aturbane) used in this study.
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