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TABLE I

INDIVIDUAL AVERAGE PAIN RELIEF SCORES (from Fig. 1) FOR CHANGE IN PAIN AFTER AJ)MINISTRATJON OF THE i.V.
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Individual average pain relief scores
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-7.9, -3.5, -3.4, -3.0, -3.0, -3.0, -2.7, -2.7, -2.5, -2.4. -2.3, -2.0, -lA, +0.7. +0.8

-4.5. -404, -4.2, -2.8, -0.9. -0.8, -0.8, .{).6, -0.2, -0.2, 0.0, +0.3, + 1.0, + 1.4, +2.6
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morphine analgesia throughout the study period (Fig.
1; P < 0.05 by repeated-measures ANOVA with
Fisher's least squares difference post-hoc test). Pa­
tients that received desipramine daily for 3 days, imme­
diately preceding surgery, demonstrated analgesia afler
morphine that was similar to that of subjects receiving
placebo pre-operatively (Fig. O. Patients that received
desipramine for only 3 days pre-operatively, but start­
ing 7 days before surgery, demonstrated analgesia after
morphine that was greater than after placebo (P < 0.05
by repeated-measures ANOVA with Fisher's least
squares difference post-hoc test) and not different than
that after I week of pre-operative treatment with de­
sipramine (P> 0.05 by repeated-measures ANOVA
with Fisher's least squares difference post-hoc test).

Patients that had received TCAs pre-operatively,
compared to the placebo group, demonstrated signifi­
cantly greater analgesia at the first measurement (10
min after i.v. morphine) (P < 0.05 by Student's ( test).

Table I presents the average pain relief, over the
course of the experiment, after the administration of
morphine for each individual in the 4 groups studied.

Discussion

In this study we found, as previously demonstrated
(Levine et al. 1986) that desipramine, a relatively selec­
tive noradrenaline uptake inhibitor, when given daily
for I week before surgery, was ahle to enhance mor­
phine analgesia administered postoperatively. The ad­
ditional protocols used in the present study, namely
administration for only 3 days, either at the beginning
or the end of the pre-operative week revealed that the
ability of desipramine to enhance postoperative mor­
phine analgesia appears to require administration
starting more than 3 days pre-operatively and that
there is no effect after only 3 daily pre-operative doses
just before surgery.

Our findings are consistent with the known long
latency in humans (days to weeks) to central effects of
the TCA group of drugs (Baldessarini 1990). The data,
therefore, suggest that such a central effect is involved
in the enhancement of npiate analgesia, consistent with

the role of the central endogenous pain modulating
system in opiate analgesia. However, the specific mech­
anism mediating this action remains unknown. There
are confounding data from the experimental literature.
For example, in rats, acute administration of de­
sipramine or other antidepressants potentiaIes opioid
analgesia (Kellstein et al. 1984; Sacerdote et al. 1987;
Kellstein et al. 1988; Ventafridda et al. 1990). On the
other hand, if administered chronically, these same
agents attenuate opioid analgesia (Fialip et al. 1986;
O'Neill and Valentino 1986; Kellstein et al 1988; Gold­
stein et aI. 1990). Since metabolism is much more rapid
in rats than in humans (Sasaki et al. 1988; Baldessarini
1990; Ardid and Guilbaud 1992), it is difficult to base
interpretation of our finding on the aninnal data.

The potentiation of opiate analgesia hy desipramine
consisted mainly of a prolongation of the action of the
dose of morphine administered. A persisting effect on
norepinephrine re-uptake is unlikely since this prolon­
gation is also seen in the group given desipramine only
during days 7, 6 and 5 pre-operatively, in which most of
the desipramine would be expected to be gone at the
time of surgery. An effect retarding morphine
metabolism or influencing its distribution may be re­
sponsible for the effect observed. While a lingering
effect of a TCA 5 days after last administration is not
an unexpected clinical finding, there is no known
mechanism to explain this observation.

We also found that patients who received TCA
pre-operatively demonstrated a significantly greater
analgesia at the first measurement, 10 min after mor­
phine, compared to patients who had received placebo.
The group that received desipramine for the immedi­
ate 3 pre-operative days had the greatest analgesia at
10 min, but did not demonstrate enhanced analgesia
over the study period. If substantiated this would sug­
gest tbat the production of enhanced early opiate anal­
gesia (i.e., more rapid onset) represents a different
effect than the prolongation of opiate analgesia.

In summary, we demonstrate that even a short course
of the noradrenergic tricyclic, desipramine, given a
considerable time before dental surgery, can enhance
opiate analgesia administered for postoperative pain,
mainly by prolonging analgesia. Further studies are
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needed to evaluate the apparent additional effect of a
more rapid onset of opiate analgesia after tricyclics.
The data suggest that depending on doses needed
there might be a role for the clinical use of noradrener­
gic tricyclics, as part of treatment of moderate to
severe subacute pain, in addition to the present use of
TCAs for chronic pain. Pain which would be antici­
pated, such as that after elective surgery, might also
appear to be a possible use, but likely interactions with
anesthetics mitigate against this. Further studies are
needed to characterize the TCA-opiate interaction.
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