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Analgesics and rotational behaviour in
rats with unilateral substantia nigra
lesions. Effects in the presence and
absence of (+)-amphetamine
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It has previously been reported that morphine and
the narcotic antagonist analgesics, buprenorphine
and pentazocine, antagonize apomorphine-induced
turning behaviour in rats with lesions (caused by
6-hydroxydopamine) in the left substantia nigra
(Cowan, Dettmar & Walter, 1975). The three
analgesics have now been tested in the same
behavioural model against (ipsilateral) turning
evoked by (+)-amphetamine (Ungerstedt, 1971). At
least 28 days after surgery, the colony of male
Sprague-Dawley rats (initially 180-200g) was
injected with (+)-amphetamine sulphate (2 mg/kg,
i.p.). Fifteen minutes later, each rat was
individually placed in a ‘rotometer’ and the
incidence of circling was monitored for 50
minutes. The ‘rotometer’, which displays the
number of clockwise and anticlockwise turns of 6
rats over any pre-set time interval of up to 99 min,
will be demonstrated.

After at least 7 days, groups of 8-10 rats
received s.c. either physiological saline solution or
one of a series of doses of buprenorphine,
morphine or pentazocine. Fifteen minutes later,
the animals were challenged with (+)-amphetamine
or saline and, a further 15 min later, the extent of
circling was recorded for 50 minutes.
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In the absence of (+)-amphetamine, buprenor-
phine (0.01-0.30 mg/kg), morphine (0.30-3 mg/kg)
and pentazocine (1-10 mg/kg) increased ipsilateral
turning in a dose-related manner. Smaller increases
were obtained with higher doses of buprenorphine
(1 mg/kg), morphine (10 mg/kg) and pentazocine
(30 mg/kg). Significant differences in turning were
obtained, in relation to saline-injected controls,
with rats receiving each of the doses of
buprenorphine, morphine at 1 and 3 mg/kg and
pentazocine at 3, 10 and 30 mg/kg (P < 0.05,
Mann Whitney U test).

Buprenorphine caused a significant reduction in
D-amphetamine-induced turning at 0.10 and
0.30 mg/kg (P< 0.05) but not at 0.03 and
1 mg/kg. With morphine (0.03-10 mg/kg) and
pentazocine (0.10-30 mg/kg) a significant reduc-
tion in turning only occurred with the top dose of
each compound (P < 0.05).

The ability of the same doses of buprenorphine
to both cause turning and antagonize D-amphet-
amine-induced turning suggests an unusual involve-
ment of this new analgesic with the nigrostriatal
system.
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Thrombolytic and anti-thrombotic
properties of dihomo-y-linolenate /n vitro
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Arterial thrombosis is thought to be precipitated
by intravascular platelet clumping (Mustard &
Packham, 1975) and vasoconstriction could be a
complicating factor.

"Prostaglandin E; (PGE, has very desirable
actions as a potential anti-thrombotic drug, since it
can completely prevent aggregation of platelets
induced by large concentrations of any aggregating

agent (Kloeze, 1967, Chandra Sekhar, 1970). It
thus has advantages over aspirin which can only
inhibit that component (‘second phase’) of the
aggregation response that is mediated through
enzymatic conversion of platelet arachidonate to
prostaglandin endoperoxide (Willis, 1974a, b;
Hamberg, Svensson, Wakabayashi & Samuelsson,
1974; Willis, Vane, Kuhn, Scott and Petrin, 1974).

Prostaglandin E; has not been used as an
anti-thrombotic agent because of its rapid
inactivation (Ferreira & Vane, 1967) and expected
variety of severe side effects. However, it has
recently been proposed that administration of the
PGE; precursor, dihomo-y-linolenate (DHLA)
might overcome these drawbacks, since PGE,
would then be produced as required at its site of
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action, without high circulating levels of PG
(Willis, Comai, Kuhn & Paulsrud, 1974; Willis,
1975). It is often overlooked that PGE, can also
produce lysis of platelet aggregates (Chandra
Sekhar, 1970). We thus examined whether DHLA
has similar ‘thrombolytic’ properties.

Citrated platelet-rich plasma (PRP) from man,
or heparinized PRP from rat was prepared by
centrifugation (Weiss, Aledort & Kochwa, 1968)
and aggregation studied at 37°C in a dual channel
aggregation module (Payton Associates). Arachi-
donic acid (AA) and DHLA (> 99% pure,
Nucheck) were dissolved at 10 mg/ml in dimethyl-
sulphoxide (DMSO, BDH), and kept under
nitrogen. Prostaglandins E; and E, (Upjohn) were
dissolved at 20 ug/ml in 0.9% sodium chloride
solution. Routinely, arachidonic acid was used as
the aggregation stimulus since it has a role in
irreversible platelet aggregation. However, basic
features of the study were confirmed using large
concentrations (> 1 ug/ml) of ADP. The findings
described were repeated on four or more separate
occasions.

Simultaneous administration to PRP of equi-
molar concentrations of AA and DHLA
(100-300 ug/ml) always resulted in a competitive
effect, so that the maximal aggregation response to
AA was always reduced (20-90%) but the most
marked effect was a virtually complete reversal of
the AA-induced aggregation in the presence of
DHLA. DHLA also produced partial (40-80%)
reversal of aggregation if added when the
aggregation response had largely or completely
developed. Visual and microscopic examination of
the PRP showed that the aggregates had been
considerably reduced in size and number.

The ability of DHLA to reverse the aggregation
response is probably attributable to its bioconver-
sion to PGE, within the platelets, since PGE;
(1-3 ug/ml) but not PGE, could also reverse
aggregation induced by AA or ADP. Also ability of
DHLA to produce this reversal of aggregation was

blocked in the presence of aspirin (40 ug/ml),

although that of PGE,; was not. Aspirin could not
itself alter aggregation which had already
developed.

Intravenous injection of DHLA (2 mg/kg) in
dogs decreases platelet aggregation (Rose,
Johnson, Ramwell & Kot, 1975). Our results
suggest that PGE; may be generated locally in the
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area of incipient-infarction, where it may lyse
platelet thrombi which had already formed,
prevent and reverse further aggregation of
platelets, and produce vasodilatation which could
make infarction less likely.
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