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The synthesis of N-allylnormorphine (nalorphine) 
from morphine in 1942 t was rapidly followed by 
descriptions of its antagonist action towards mor- 
phine. 2'3 Not until 1954, however, was the analge- 
sic activity of natorphine described. 4 Subsequent 
work prompted Martin to propose his "receptor- 
dualism" theory of opiate receptors in the light of a 
comparison of clinical effects of nalorphine and 
morphine. 5 Although nalorphine had analgesic 
properties, the psyehotomimetic side effects ren- 
dered it unacceptable as a clinically useful drug. 
However, a series of acceptable agents with both 
analgesic and morphine-antagonistic properties 
have since been introduced and have become 
known as a partial agonist or agonist-antagonist 
analgesics. 

In terms of receptor activity, the various opiate 
agents may thus be differentiated, as summarized in 
Table I. 

Following Martin's original proposal of the 
concept of receptor dualism, much evidence has 
accumulated in support of the heterogeneous nature 
of the opiate receptor population. Continuing work 
has led to the description of several receptors, 
including mu and kappa (mediating analgesia), and 
sigma (mediating dysphoria), with analgesic agents 
of both agonist and partial agonist type having 

valuable effects at each receptor site. 6 Consequent- 
ly, the partial agonist analgesics may be subdivided 
by their receptor activity and side effect profiles. 7 

Nalorphine-like: e.g., pentazocine, butorphanol, 
nalbuphine 
- these are mu antagonists and kappa, sigma 

agonists. 
Morphine-like: e.g., buprenorphine, profadol, 

propiram 
- these are mu agonists; kappa antagonists; no 

apparent sigma effect. 
While having many of the properties of the pure 

agonist, the partial agonists exhibit two which are 
essentially different. They have extremely low 
liability to produce physical and psychological 
dependence and their log dose-response curves for 
all clinical properties show a pronounced ceiling 
effect. This latter property potentially limits clinical 
value, particularly as analgesics. This ceiling effect 
has not been obtained, however, with the mu 
agonist buprenorphine where the log dose-response 
curve is similar to that of the pure agonist when 
analgesia is the measured response. The clinical 
usefulness of the partial agonists may be divided 
into two main areas (Table II). 

TABLE 1 Differentiation of  opiate agents by receptor affinity 
and intrinsic activity 

Agent Receptor affinity Intrinsic activity 

Agonist + + + + 
e.g. ,  morphine 

Partial agonist + + + - 
e.g. ,  pentazocine 

Antagonist + + - 
e.g. ,  naloxone 

TABLE II Clinical usefulness of  the partial agonists 

kappa agonists 
e .g. ,  pentazoeine, butorphanol, nalbuphine 

- limited analgesic efficacy 
- duration of  effect 4 hours given orally or intravenously 
- side effects: hypnosis, emesis, dysphofia, respiratory 

depression 

mu agonists 
e .g. ,  buprenophine 

- analgesic efficacy similar to agonists 
- potency 30 times that of morphine 
- duration of effect 6--24 hours (dose dependent) 
- side effects: emesis, dizziness, minimal hypnosis, 

respiratory depression 
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In 1983 meptzinol was also introduced into 
clinical practice in the United Kingdom. This is a 
novel compound with analgesic potency and side 
effects similar to those of the kappa agonists. 
However, certain differences, both clinical and 
biochemical, become apparent with this agent. 
Cardiovascular and respiratory depression were not 
observed and the mode of action appeared to be via 
a central cholinergic mechanism which was unique 
amongst postulated modes of action of analgesic 
agents, a 

The majority of the partial agonist group of 
analgesics have been available in parenteral and 
oral formulation. However, buprenorphine, be- 
cause of a significant (90 per cent) first pass elimi- 
nation in the gut wall, is available as a sublingual 
formulation providing an early onset of action (5- 
10 minutes). Buprenorphine also appears to have 
certain advantages over other partial agonists with a 
significantly prolonged duration of action (8-16 
hours) when given by any route. Its dose-response 
curve for respiratory depression shows a unique 
profile in that it is bell-shaped with a peak at about 
I mg. Increasing the dose thereafter reduces the 
depressant effect and as blood concentrations de- 
cay, no reversion to a state of respiratory depres- 
sion is seen. Significantly, no respiratory depres- 
sion has been described with the sublingual formu- 
lation at any dose, or in combination with any other 
agents. 9 

In comparison with pure agonists, the partial 
agonists have the major advantage of low depen- 
dence liability. Their duration of action and side 
effect profile is otherwise comparable with that of 
the pure agonists, apart from buprenorphine which 
has a significantly longer duration of activity than 
the remainder, lo 

When used in the epidural or intrathecal spaces, 
receptor binding and lipophilicity play an important 
part in the degree and duration of analgesia as well 
as the side effects seen. High lipophilicity will 
ensure adequate penetration to the cord receptors 
and prolonged receptor occupancy will ensure 
sustained duration of the effect up to 48 hours. 
Administered epidurally, the kappa agonists appear 
to have a relatively short (four to eight hours) 
duration of effect and the activity of the mu agonist, 
buprenorphine, is particularly variable. However, 
administered intrathecally, the high lipophilicity 
and long duration of receptor binding of buprenor- 

phine make it the ideal agent because of a low 
incidence of side effects but a high degree of 
analgesia of long duration. 

Although Ariens et al. i i postulated on theoreti- 
cal grounds that the administration of agonist and 
partial agonist together or sequentially would result 
in antagonism and reduced analgesia, more recent 
clinical work has failed to substantiate this. It would 
appear that pure agonist and kappa partial agonist 
do not oppose each other's analgesic effect and that 
pure agonist and mu partial agonist may well 
summate in their analgesic activity.* 

In general, the partial agonists, especially bu- 
prenorphine with its potency and long duration of 
action, have a significant clinical value because of 
their low dependence liability. Whether further 
development in this series of compounds will 
produce agents nearer to the ideal is yet to be 
determined. Perhaps the ideal analgesic will need to 
be sought in areas far removed both chemically and 
pharmacologically from opium derivatives. 
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