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The Earlobe Algesimeter.
Threshold of Certain Phenothiazine Derivatives
Alone or Combined with Meperidine

E. S. Siker, M.D., Bervanp Worrsox, M.D., WiLLiam D. Stewant, M.D.,
PauL J. Scuanen, M.D.®

After the introduction of chlorpromazine by
Courvoisicr and her colleaguest in 1951,
Laborit * reported that narcotic induced anal-
gesia was potentiated by phenothiazine deriva-
tives. The combined administration of nar-
cotics and phenothiazine derivatives was soon
widely applied clinically and many publications
attesting to the potentiation of analgesic ef-
fects appeared.  The principal areas in which
these combinations were studied including pre-
anesthetic medication and pain relief during
the first stage of labor. Few of these studies
were controlled and in still fewer was the
double blind technique used.  In 1961, Keats
and his associates? in one of the first con-
tradictory reports were unable to show any
potentiation of meperidine induced analgesia
by promethazine in patients with postoperative
pain.

In 1960, Clutton-Brock,* using a method of
algesimetry based upon the application of
graded pressure to the anterior tibial surface,
demonstrated that barbiturates could reduce
the degree of analgesia otherwise afforded by a
dose of meperidine. He coined the word
“antanalgesia” to describe this pharmacological
effect. In 1961, using a modification of Clut-
ton-Brock’s method of algesimetry, Dundce
and Moore® published the first of an ex-
haustive series of investigations concerning the
effects of various phenothiazine derivatives on
pain threshold. They found that promethazine
alone consistently increased the patient’s sensi-
tivity to pain and that the combination of
100 mg. of meperidine and 50 mg. of pro-
methazine, while producing no consistent pat-
temn, generally produced less analgesic effect
than meperidine alone. In subsequent investi-
gations Dundee classified a large number of
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phenothiazine derivatives as either markedly
or slightly antanalgesic or as having some
analgesic activity.® Unlike the results with
promethazine these classifications were based
solely on estimations made after the intra-
muscular injection of the phenothiazine prior
to surgery. In a later publication * the same
group of investigators pointed out that all the
phenothiazines exhibited a biphasic response
of antanalgesia followed by analgesia and that
the timing of the change in response varied
from drug to drug. A number of investiga-
tors % - > reported that restlessness frequently
followed the administration of phenothiazine
derivatives. The occurrence of  excitatory
phenomena during methohexital - anesthesia
following premedication with the “antanalgesic™
group of phenothiazines has also been re-
ported.s

Keats? took exception to the term “ant-
analgesia” on the grounds that it did not
sufficiently delineate algesimetric experiments S
using artificial pain sources from clinical situa- 2
tions where patients had pain of organic origin. .ﬁ
He suggested that the term “hyperalgesia™ ©
would better describe an increased apprccin-%
tion for painful stimuli.

v.L¥82/L6v/vLZ/iPd-80ie/ABOjoISaY)SaUE/W0D" IBYDIBA|IS ZSE//:dRY WOl) papeojumog

o

0/(

In rebuttal, Clutton-
Brock 10 pointed out that the term had been S
coined specifically to describe the cffects of ‘Io’
one drug in reducing the analgesic effect of b=
another and not to describe increased sensi-g
tivity to pain following a single drug. lndecd,§
he was unable to demonstrate any lowering of S

. «Q
pain threshold following barbiturate alone in§
his original work. 2

Impetus for the present study came in partg
from the availability of the recently described 3
modification of the earlobe algesimeter ' andZ
in part from the report by Robson and his as-=
sociates ** of opposite results with tibial prcs-§
sure and radiant heat algesimetry following the™
injection of sodium thiopental.
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METHOD AND MATERIALS

The same 8 male and 8 female volun-
teers who served as the subjects for the
recent assessment of the modified earlobe
algesimeter 1! were the subjects for the present
study. The earlobe algesimeter was used to
determine pain threshold and the same pretest
procedure was followed. After predrug con-
trol determinations were obtained, cach sub-
ject received 0.3 mg./kg. of promethazine,
promazine or propiomazine, alone, or in com-
binations with 1.0 mg./kg. meperidine. The
drug or drugs were administered intravenously
in a total volume of 3.0 ml. over a two-minute
period. Six tests were therefore performed on
each subject at approximately 4 to 6 week
intervals. During the first half of the study,
four instances of thrombophlebitis were seen.
The volume of the diluent (distilled water)
was then increased to 10 ml. and the intraven-
ous injection restricted to a vein in the ante-
cubital fossa. The end of the injection was
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taken as “zero” time and pain threshold, re-g
corded in volts, was measured at 10-minute 2
intervals for the first hour and 20 minute inter- %
vals for the next two hours. The test operator &
also noted whether or not the subject wasca
sedated and recorded any spontaneous subjec-o
tive complaints. Neither the subject nor thc

test operator knew the nature of the mcdum-

tions injected. Each subject served as his own 5
control and the pretest pain threshold was$
noted as 100 per cent with the remainder of :
the values changed to per cent of control.

ResuLTs
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Analgesia. Figure 1 represents the average3
pain thresholds of the 16 subjects followings
the administration of 1.0 mg./kg. mcperidine8
alone and normal saline alone. The averageZ
pain thresholds following the administration of5
promethazine with and without meperidine arqa
shown in figure 2. The pain thresholds shownx:
by these curves do not differ significantly from:‘
those of the saline control. The average paian
thresholds following the administration of pro-3.
mazine with and without meperidine areN
shown in figure 3. The pain thresholds fol-b
lowing the administration of promazine alonco
do not differ significantly from the saline con-m
trol, and those following its combined nd—b
ministration with meperidine do not differ sng~
nificantly from those following the :1dmmxsh':1-o
tion of meperidine alone. As with pmme!}m-
zine, the average pain thresholds followmgf)
the administration of propiomazine alone or_\
with meperidine do not differ significantly fromm
the saline controls (fig. 4). 3

Sedation. Sedation appeared within the ﬁrstg
10 minutes with all three phcnot}nazme dero
ivates when ad bination w1lho
meperidine. In the absence of mependme,b
sedation appeared within 10 minutes followingS;
the administration of promazine alone. How&
ever, with promethnanc alone, marked rcst]css‘-E
ness was seen in 3 and moderate restlessness in
3 of the 18 subjects. After an interval of 303
to 45 minutes, the restlessness disappearedy
and the subjects manifested sedation lhat>
was not distinguishable from that which oc2
curred when meperidine was also administered
The administration of propiomazine alone wasX
followed by marked restlessness in 4 and mod-

ed in

combmahon with meperidine on pain tl

erate restl in 3 of the 16 subjects. Those
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who did not become restless did not appear to
be particularly sedated, until 30 to 45 minutes
after the injection when this entire group also
manifested marked sedation. Of the restless
subjects in the propiomazine group, 4 com-
plained of inability to find a comfortable posi-
tion, found it difficult to remain still, and
stated that cither their arms or legs felt
cramped.

Thrombop itis.  Thromb was
observed twice with promazine and once each
with propiomazine and promethazine when
these drugs were combined with meperidine
and injected in a volume of 5.0 ml. The fifth
episode of thrombophlebitis occurred after the
\olumc had been increased to 10 ml., following
the istration of propi i alone into a
vein on the dorsum of the hand. This occurred
in a female subject who had previously de-
veloped thrombophlebitis after the injection
of a promazi peridine combination into a
vein in the anticubital fossa.

Miscellancous Effects. Two instances of
nausea were seen, both when meperidine alone
was administered. There was a significantly
greater number of complaints of dryness of
the mouth following the administration of
meperidine-promethazine than following any
other drug.® There was no significant differ-
ence in the incidence of dizziness following
the administration of the various drugs or com-
bination of drugs, and indeed, two instances of
dizziness followed the administration of normal
saline.
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Discussion

In the present investigation neither pro-
methazine, promazine nor propiomazine when
given alone had a significant effect upon pain
thresholds determined by means of the earlobe
algesimeter. This is in contrast to the reports
of Dundee? who demonstrated a biphasic re-
sponse with these drugs and classified the main
effects as being mildly analgesic for promazine
and propiomazine and markedly antanalgesic
for promethazine. However, when the results
of the combined administrations of the pheno-
thiazines with meperidine are considered it
can be seen that the results in both investiga-
tions are to some extent similar. Thus in both
scries promethazine is shown to be m:nrkedlv

ranalooc The pr Tiore s, 1
phase demonstrated by Dundce" for pro-
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Fic. 3. The cffect of promazine alone and in com-
bination with meperidine on pain threshold.

piomazine is shown here in 2 more marked
form and would appear to be equal to that
produced by promethazine. The subsequent
analgesic phase is not demonstrated in the
present study. Neither the antanalgesic nor
the analgesic response described by Dundee ¥
for promazine is demonstrated here either by
its solitary or combined administration with
meperidine. The differences between the
present observations and those of Dundec and
his associates can at least in part be explained
by the differences in technique, i.e., volunteers
as opposed to patients, intravenous as op-
posed to intramuscular injection, and finally,
the use of a different type of algesimeter. The
incidence of moderate to severe restlessness
was high when promethazine or propiomazine
was used alone. However, with both agents
this disappeared spontaneously within 30—3
minutes and was followed by sedation in all
of the subjects.

Although this study was unable to cor-
roborate the antanalgesic-analgesic sequence
reported by Dundee? following the administra-
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tion of all phenothiazine drugs, it did demon-
strate a restl lation seq : follow-
ing both promethazine and propiomazine.
\Vhen meperidine was administered with the
phenothiazine no restlessness was seen and
marked sedation was observed with all three
drugs. These findings are in keeping with
those of other investigators 134 who found
that opiates prevented promethazine-induced
restlessness and are highly suggestive of n rcln-
tion between rest] an t:
properties. Since peak blood levels must occur
soon after intravenous administration, the find-
ings suggest that with the dosage used, higher
blood levels of both promethazine and pro-
pic ine are iated with antanal
while lower levels cause sedation. Dundee
et al.1s have also reported greater restlessness
with high than with low doses of prome-
thazine. Possible explanation for the more
marked antanalgesia found with propiomazine
in this study is that higher plasma concen-
trations may result from 20 mg. administered
intravenously than from 40 mg. intramuscularly
(Dundee).

Some of the limitations that must be placed
on the interpretation of algesimetric findings
have been stressed previously.’* The results
of the present study suggest that still further
limitations must be added before extrapolating
to clinical situations. The presence of such
side effects as sedation or restlessness may well
affect the subject’s ability to interpret the pain-
ful end point. Further, the tense and ap-
prehensive preoperative patient may react
differently to the pharmacological cffects of
the phenothiazine compounds than does the
experienced conscious volunteer.

The present findings suggest that with refer-
ence to analgesia, neither promethazine nor
propiomazine should be used alone or in com-
bination with narcotics. However, many
studies attest to the advantages of such com-
binations in both the pre- and postoperative
periods. These advantages must stem mainly
from the increased sedation afforded by the
mixture over the narcotic alone. From an
investigative point of view, algesimetry may
be of value in the study of this group of drugs
provided it is recognized that the results are
indicative of only one facet of their pharma-
cology. Clinical evaluation in any given situa-
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tion must necessarily be based on a muchS
wider range of information.
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