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The antidyskinetic action of dihomo-y-linolenic acid in
the rodent
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1 The antidyskinetic action of dihomo-y-linolenic acid (DHLA) was assessed against dyskinesias
induced in the guinea-pig by dopamine injected into the striatum (200 pg bilateral 2 h after
nialamide, 75 mgkg-1, i.p.) and in the guinea-pig and rat by 2-di-n-propylamino-5, 6-
dihydroxytetralin (tetralin), 0.025 mg kg- , s.c.

2 Dopamine and tetralin-induced dyskinesias in the guinea-pig were reduced or abolished by
DHLA given i.p., 30- 100 mg kg- , given once daily for 5-10 days.

3 Tetralin-induced dyskinesias were antagonized by DHLA given orally to the guinea-pig
(50-200 mg kg-1,5 days) or in the diet to the rat (approximately 200 mg kg-1 daily for 10- 14 days).
4 DHLA injected into the striatum (2.5-20 fig bilateral, 2-4 days) also antagonized tetralin-
induced dyskinesias in the rat.

5 The antidyskinetic action of DHLA given i.p. to the guinea-pig could be antagonized by aspirin
or eicosa-5,8,11,14-tetraynoic acid (100 mg kg-1 i.p. daily, starting 2 days before a 5 day treatment
with DHLA). Aspirin (25-100mgkg-1, i.p.) dose-dependently antagonized the antidyskinetic
activity of 5 and 201tg DHLA given bilaterally into the striatum (2 days).
6 DHLA (100mg kg- li.p.) given daily for 10 days or approximately 200mg kg- DHLA (daily for
10-14 days given in the diet) administration to the rat failed to modify the stereotyped behaviour
induced by apomorphine, 0.5 or 2 mg kg- I s.c., to induce catalepsy, or to modify the cataleptic effects
of haloperidol 0.25 or 1 mg kg-' i.p.
7 It is suggested that the selective inhibition of dyskinesias in the rodent by DHLA may reflect a
striatal effect with a dependency on conversion to prostaglandins.

Introduction

Tardive dyskinesias, often characterized by involun-
tary oro-bucco-lingual movements, occur in schizo-
phrenic and other patients following long-term
neuroleptic treatment. The subject has been exhaus-
tively reviewed and most authors have concluded a
causal relationship between the administration of the
neuroleptic agents and the subsequent late develop-
ment of abnormal involuntary movement disorders
(Baldessarini et al., 1979; Gerlach, 1979; Jeste &
Wyatt, 1982; Kane & Smith, 1982). The generally
persistent nature of the dyskinesias and the absence
of a satisfactory treatment has caused considerable
concern. The most effective treatment remains to
increase the dose of neuroleptic agent, the causative
agent, with the immediate potential difficulties of
inducing other extrapyramidal side effects, e.g.
akinesia, and posing even further questions as to the
exacerbation of dyskinesias in the long-term (Baldes-
sarini et al., 1982; Simpson et al., 1982).

The tardive dyskinesias related to neuroleptic
treatment are similar in nature to those induced by
L-DOPA and dopamine agonists (Goetz, 1983; Kar-
son et al., 1983) and, whilst accepting that the dy-
skinesias may involve different pathophysiological
mechanisms (Karson et al., 1983), both types of
dyskinesias are thought to reflect an absolute or
relative enhaucement of dopamine function in those
brain areas relevant to motor control, in particular,
the striatum. Whilst conjectural, this hypothesis is
supported by studies in laboratory animals showing
that the injection of dopamine agonists into the
striatum can cause dyskinesias (Costall et al., 1975;
1980a).
The approach to dyskinesia antagonism istherefore

to reduce the function of dopamine in the striatum.
The difficulties of using postsynaptic dopamine re-
ceptor antagonists lead to a search for other naturally
occurring substances/neuromodulators which may
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reduce the activity of dopamine in the striatum. The
work of Schwarz et al. (1982) showed that the pros-
taglandins could reduce striatal dopamine function.
In the present study we have investigated the ability
of dihomo-y-linolenic acid (DHLA), a precursor of
the prostaglandin 1 and 2 series, to antagonize the
abnormal involuntary movements induced by
dopamine agonists in the rat and guinea-pig.

Methods

Male Sprague-Dawley (C.D., Bradford Strain) rats
weighing 300 + 25 g and male Dunkin-Hartley
(Bradford Strain) guinea-pigs weighing 500±50 g
were used.

Stereotaxic surgery

Rats (anaesthetized with chloral hydrate,
300 mg kg- i.p.) and guinea-pigs (anaesthetized
with sodium pentabarbitone, 30mgkg-1 i.p.) were
subject to standard stereotaxic surgery for the im-
plantation of chronically indwelling guide cannulae
for subsequent bilateral injection into the caudate-
putamen (rat: Ant. 7.4, Vert. 1.0, Lat. +3.0: De
Groot, 1959; guinea-pig Ant. 8.0, Vert. + 6.8, Lat.
+ 2.5; Costall et al., 1980a). Guides (implanted
2.0 mm above the injection site) were made from
0.65 mm external diameter stainless steel tubing held
in perspex blocks and fixed to the skull by anchor
screws and dental acrylic cement. During a 14 day
postoperative recovery period guides were kept pa-
tent by 0.32mm external diameter stainless steel
stylets which extended 0.5 mm below the guide tips.
For intracerebral drug injection, animals were manu-
ally restrained, stylets removed and replaced by in-
jection units (0.32 mm stainless steel tubing) which
allowed the bilateral delivery of drug or vehicle into
the caudate-putamen via Agla micrometer syringes
in 1-2 tul over a 1 min period; stylets were then
replaced.

Measurement ofdyskinesias, stereotyped behaviour
and catalepsy

Dyskinesias were induced in the guinea-pig by 200 ,sg
dopamine injected into the striatum 2 h after treat-
ment with nialamide, 75 mg kg- 1 i.p. (initial studies
assessed the actions of 5 -400 jig dopamine; 200 jg
was selected as the lowest dose to cause a consistent
dyskinesia score of 3 in all animals, see below)
or by 2-di-n-propylamino-5, 6-dihyroxytetralin
(tetralin), 0.025 mg kg-' s.c. (effects of
0.00625-0.5mgkg-1 were assessed in preliminary
studies and 0.025 mg kg- 1 selected as the lowest dose

causing a dyskinesia score of 3 in all animals). The
same dose of the tetralin compound was used (for the
same reason) to induce dyskinesias in the rat. Both
the intrastriatal dopamine and the peripheral tetralin
treatments caused the development of perioral
movements (termed dyskinesias) which involved
gnawing/biting reactions with occasional protrusion
of the tongue, with or without licking movements.
These movements were not usually directed onto
physical material.
To assess the intensity of dyskinesias animals were

observed for a 30 s period and score of 1 was allo-
cated to a weak response in which an animal demon-
strated occasional perioral movements, score of 2 to a
moderate intensity response in which the periods of
perioral movements were dominant but clearly
broken by brief periods when the perioral move-
ments were absent, and score of 3 was allocated to an
intense response where the perioral movements were
continuous. Dopamine dyskinesias were assessed at
10 min intervals from onset (2 h) for 90 min, tetralin
dyskinesias at 5 min intervals from onset (20 min) for
45 min. The mean dyskinesias score was determined
for each animal and then for each group of animals.

Stereotyped behaviour was induced in the rat by
apomorphine (0.25 -2.0 mg kg-1, s.c.) and was
scored: 0 = no stereotypy; 1 = discontinuous sniffing
and/or repetitive head and limb movements;
2 = continuous sniffing and/or repetitive head and
limb movements; 3=periodic biting or licking and
4 = continuous biting or licking. The biting and lick-
ing responses were generally directed at the cage
sides or shavings.

Catalepsy was induced in the rat by haloperidol
(0.25-2.Omgkg-1, i.p.) and measured by carefully
placing the rat with its front limbs extended over a
10 cm high bar and noting the time the animal main-
tained the imposed position. Animals were tested
every 30min and in order to account for animals
maintaining the imposed position for an 'infinite'
period of time a scoring system was adopted to
estimate the intensity of catalepsy: 0 = no catalepsy,
1 =0.1-2.5min,2=2.6-5.0min.3=5.1-10.Omin,
4= 10.1-20.0min,5 =20.1 + min.

Experimental design

Rats and guinea-pigs were normally housed in groups
of 3 to 5. For visual assessment of dyskinesia intensity
(between lOh 30min and 16h 30min) they were
placed in individual perspex cages measuring
25 x 14 x 14cm in a diffusely illuminated, sound-
proofed room maintained at 21-23°C. Preliminary
experiments established that DHLA treatment for
less than 5 days failed to modify the dyskinesias.
Therefore in subsequent studies the antagonism of
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dopamine and tetralin dyskinesias in the guinea-pig
was determined after i.p. (5-10 days treatment) and
oral (5 days treatment) administration of DHLA
(given 4 h before dopamine or tetralin). The abilities
of aspirin and eicosa-5,8,1 1,14-tetraynoic acid
(ETYA) (given for 7 days) to modify the effects of
DHLA given i.p. (given for 5 days, commencing on
day 3 of aspirin or ETYA treatment) were deter-
mined. DHLA was given 20 min after the aspirin or
ETYA. The antidyskinetic action of DHLA injected
into the striatum (given for 1-4 days) and its an-
tagonism by aspirin (given for 3 days, DHLA for 2
days) were also assessed in the rat. The effectiveness
of DHLA in the diet (14 days) was investigated by
placing the rats in individual cages having specially
designed feed trays which allowed the rats to feed
freely on DHLA-containing diet (palmitic acid con-
trol, see below) whilst spillage was collected. The
amount of diet uneaten was determined daily.
The ability of DHLA to modify apomorphine-

induced stereotypy or haloperidol-induced catalepsy
was assessed after administration of DHLA
(100 mg kg-1 i.p. for 10 days) or in the diet (approxi-
mately 200 mg kg-l daily for 14 days).
The significance of differences between responses

was assessed by one-way ANOVA followed by Dun-
nett's test for multiple comparisons, or by application
of the Student's t test.

Drugs

DopamineHCL(Sigma) was prepared for intrastriat-
al injection in a nitrogen bubbled solution containing
0.01% sodium metabisulphite, 2-di-n-propylamino-

5, 6-dihydroxyteralin, HBr (tetralin, Glaxo) and
apomorphine HCI (Sigma) were similarly prepared
for s.c. injection using 0.1% sodium metabisulphite.
Haloperidol (Janssen) was prepared for i.p. injection
in 1% lactic acid. Nialamide was dissolved in a
minimum quantity of hydrochloric acid and made up
to volume with distilled water. DHLA (98% purity,
Roche) was prepared for i.p., oral and intrastriatal
administration as a temporary emulsion in water by
homogenization using a Polytron (setting No. 5) and
was used immediately. Aspirin (B.P.) was prepared
in solution using a minimum quantity of sodium
citrate, and ETYA (Ro 03-1428, Roche) was pre-
pared as a suspension in 2% carboxymethyl cellulose
(homogenized using a Polytron, setting 5, to reduce
particle size). Intrastriatal administration was in a
volume of 1-2 gil, peripheral administration in a
volume of 1 - 2 ml kg-'.
DHLA was prepared in the diet using the formula-

tion B.P. powdered guinea-pig diet (B.P. Nutrition,
Witham, Essex) 100g, salt 0.2g, lard 9.0g, DHLA
1.0 g (or palmitic acid 1.0 g for control animals). Balls
of diet were prepared by melting the lard and adding
water. Diet was prepared every 2 - 3 days and stored
at 0-4 'C. Uneaten diet was removed daily.

Results

Antagonism ofdyskinesias by daily systemic
administration ofDHLA to the guinea-pig:
modification by aspinn andETYA

DHLA, 30-100mgkg-1 i.p. daily, given for 5 or 10
days, dose-dependently reduced the intensity of dys-

Table 1 Antagonism of dyskinesias following daily systemic administration of dihomo-y-linolenic acid (DHLA) to
the guinea-pig

Dopamine dyskinesias
(mean score
± s.e.mean
n= 6 -12)

2.9 ± 0.03
2.8 ± 0.03
2.5 + 0.22
1.6 +0.12**
0.3±0.07**
0.1 +0.01**
2.9±0.03
2.8 +0.08
1.7 + 0.15**
1.3 +0.12**
0.3 + 0.02**
0.0+ 0.0**

Tetralin dyskinesias
(mean score
+ s.e.mean
n= 6-12)

2.9+ 0.07
2.9 ±0.03
2.0 0.08*
1.2 +0.17*
0.3 +0.05
0.0 0.0*
2.8 0.05
2.8 +0.07
1.7 + 0.15
0.8 + 0.08**
0.2 + 0.03**
0.0 + 0.0**

Significant reduction in dyskinesias from vehicle control values indicated as *P<0.05; **P<0.01-P<0.001
(one-way ANOVA followed by Dunnett's test for multiple comparisons).

Dose of
DHLA
(mg kg-'

i.p.)

Vehicle
10
30
50
75
100

Vehicle
10
30
50
75
100

Duration
of treatment

(days)

5
5
5
5
5
5

10
10
10
10
10
10
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Table 2 Antagonism of the antidyskinetic action of dihomo-y-linolenic acid (DHLA) in the guinea-pig by aspirin

Dopamine dyskinesias
(mean score
+ s.e. mean

n =6)

2.8+±0.09
2.8+ 0.05
1.2 +0.11
2.5 + 0.04*
0.3 +0.04
2.7 + 0.32*
0.2 ± 0.01
2.2 ± 0.08*

Tetralin dyskinesias
(mean score,
+ s.e. mean

n = 6)

2.8 ± 0.05
3.0 + 0.0
1.0 + 0.08
2.7 + 0.31*
0.3 ± 0.11
2.8+0.07*
0.0+0.0
2.3 + 0.21*

The antidyskinetic actions of DHLA were significantly antagonized by the aspirin treatment (*P< 0.001 compared
with vehicle controls at each DHLA dose, Student's ttest).

Table 3 Antagonism of the antidyskinetic action of dihomo-y-finolenic acid (DHLA) in the guinea-pig by eicosa-5,
8,1 1,14-tetraynoic acid (ETYA)

Dopamine dyskinesias
(mean score

± s.e.mean

n =6)

2.8+ 0.08
2.8 ± 0.03
1.0 0.02
2.8 + 0.17*
0.3 ±0.04
3.0 ± 0.06*
0.0±0.0
2.5 + 0.08*

Tetralin dyskinesias
(mean score
+ s.e.mean

n =6)

2.8+ 0.09
2.8 ± 0.09
1.3+ 0.17
2.7 + 0.23*
0.3 + 0.08
2.8 + 0.04*
0.0+0.0
2.3 + 0.22*

The antidyskinetic actions of DHLA were significantly antagonized by the ETYA treatment (*P< 0.001 compared
with vehicle controls at each DHLA dose, Student's t test).

kinesias induced either by dopamine injected into the
striatum or tetralin given s.c. to the guinea-pig. In-
deed, the highest dose of DHLA used was able to

Table 4 Antagonism of tetralin dyskinesias fol-
lowing oral administration, daily for 5 days, of
dihomo-y-linolenic acid (DHLA) to the guinea-pig

Dose of
DHLA
(mgkg-I
orally)

Vehicle
50

100
200

Tetralin dyskinesias
(mean score

± s.e.mean

n 6)

2.8+ 0.06
2.0 + 0.12*
0.7 + 0.06**
0.2 + 0.07**

Reductions in dyskinesia responding by DHLA
significant to *P<0.05, **P<0.001 (one-way
ANOVA followed by Dunnett's test for multiple
comparisons).

abolish dyskinesia responding (Table 1). This an-

tagonism of dyskinesias was not apparent when
DHLA was administered daily for 4 days or less, and
clear antagonism recorded after 5 days was only
slightly increased when treatment was extended to 10
days (Table 1).
The antidyskinetic action of DHLA, either against

the dopamine or tetralin dyskinesias, was antagon-
ized by aspirin, or ETYA, 100mgkg-1 i.p. daily,
given during a 5 day DHLA treatment and for 2 days
prior to DHLA (Tables 2 and 3). Preliminary studies
showed the aspirin and ETYA treatments to be less
effective when started only one day before the
DHLA (possibly reflecting the less complete inhibi-
tion of cyclo-oxygenase/lipoxygenase enzyme activi-
ty). The aspirin and ETYA treatments alone failed to
modify the dyskinesias induced by 100-200 g
dopamine injected into the striatum or

0.0125 -0.025 mg kg s.c. tetralin (all values at the
lowest doses of dopamine and tetralin were within
the range 1.3 +0.10 to 1.4±0.09).

Dose of
DHLA
(mgkg- I

i.p.)

Vehicle
Vehicle

50
50
75
75
100
100

Dose of
aspirin
(mgkg- I

i.p.)

Vehicle
100

Vehicle
100

Vehicle
100

Vehicle
100

Dose of
DHLA
(mgkg-

i.p.)

Vehicle
Vehicle

50
50
75
75

100
100

Dose of
ETYA
(mgkg- I

i.p.)

Vehicle
100

Vehicle
100

Vehicle
100

Vehicle
100
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Figure 1 Antagonism of dyskinesias by dihomo-y-linolenic acid (DHLA) given in the diet of rats. Control animals
were given palmitic acid in their diet; (U) mean tetralin dyskinesia score for animals taking DHLA or (0) palmitic
acid; (-) body weight (g) of animals receiving DHLA or (0) palmitic acid; (A) amount of DHLA and (A) palmitic
acid taken per rat in 24 h (mg). n = 5, s.e.means given. Significant reductions in tetralin dyskinesias by DHLA from
control values are indicated as *P< 0.01; **P< 0.001 (Student's ttest).

Antagonism ofdyskinesias byDHLA administered
orally to the guinea-pig

DHLA administered orally for 5 days
(50 -200 mg kg- 1) was shown to antagonize the dy-
skinetic action of tetralin in the guinea-pig, 100 and
200 mg kg-' DHLA being particularly effective
(Table 4).

Antagonism ofdyskinesias by DHLA administered in
the diet ofthe rat

Rats fed diet containing DHLA increased their con-
sumption over the first 6 day period to a maximum
intake of DHLA of approximately 200 mg kg- I daily.
This intake was maintained over the subsequent 8
day period. Although body weight decreased slightly
over the first 10 days of treatment and was increasing
more slowly than might be expected by the termina-
tion of the experiment on day 13, the animals re-

mained healthy throughout and showed normal
weight gain when returned to their standard stock
cages and diet. The consistent intake of DHLA in the
diet was sufficient to reduce significantly the intensity
of tetralin dyskinesias by the 10th day and, more

markedly, by the 14th day (Figure 1). Animals given
palmitic acid in their diet ('controls' to provide free
fatty acid) consumed a maximum of 500mg kg- 1
daily; the weight loss and subsequent gain towards
the end of the 14 day period followed that recorded
for rats given the DHLA diet. However, in contrast
to DHLA, the intake of palmitic acid failed to modify
the tetralin-induced dyskinesias (Figure 1).

Antagonism ofdyskinesias byDHLA injected into the
striatum ofthe rat: modification by aspirin

The immediate effects of injecting DHLA into the
striatum were the development of a repetitive snif-
fing with increased exploration followed after 15 to
30 min by periods of intense grooming. These effects,
apparent on the 1st to 4th days of injection, were not
apparent following intrastriatal injection of vehicle.
DHLA injected into the striatum failed to cause any

Table 5 Antagonism of tetralin dyskinesias by
dihomo-y-linolenic acid (DHLA) given daily into
the striatum of rats

Dose of
Day of DHLA
injection (Ag)

1

2

3
4

1, 2, 3, 4
2
2
2
2
2
2

20
20
20
20

Vehicle
1.25
2.5
5
10

20
Vehicle

Volume of
DHLA

(jA)

2
2
2
2
2
1
1
2
1
2
1

Tetralin dyskinesias
(mean score
+ s.e. mean

n =6)

2.0 ± 0.09*
0.8 ±0.03*
0.8 ± 0.04*
1.2±0.07*
2.8+ 0.11
2.4 ± 0.34
1.6+ 0.17*
1.4 ± 0.13*
1.2 + 0.18*
0.8 ± 0.09*
2.9±0.03

Significant reductions in tetralin dyskinesias by DHLA
indicated as *P<0.001 (one-way ANOVA followed by
Dunnett's test for multiple comparisons).

A 0
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200K 200K
E
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Table 6 Antagonism by aspirin of the antidyskinetic ac-
tion of intrastriatal dihomo-y-linolenic acid (DHLA) in the
rat

Failure ofDHLA, administered intraperitoneally or in
the diet, to modify apomorphine-induced stereotyped
behaviour or haloperidol-induced catalepsy in the rat

)se of Tetralin dyskinesias
pirin Dose of (mean score
igkg-1 DHLA + s.e.mean

(pg) n= 6)

-hicle 5 1.5 ±0.21
5 5 2.0+0.22
0 5 2.8 +0.18*
0 5 3.0+0.0*
-hicle 20 1.0 ±0.08
5 20 1.2±0.13
0 20 1.9 0.16*
0 20 2.3 0.16*

Significant antagonism by aspirin of the antidy-
skinetic effect of DHLA significant to *P<0.001
(one-way ANOVA followed by Dunnett's test for
multiple comparisons).

motor depression or catalepsy, and by 1 h after injec-
tion when tetralin was given s.c., animals appeared
alert but with no apparent change in locomotor re-
sponding. On the first day of injection, intrastriatal
DHLA caused an approximate 30% reduction of the
tetralin dyskinesias; this increased to a maximum of
an approximate 60% reduction on day 2 (Table 5).
The antidyskinetic action of DHLA in the striatum
was dose-related, and was antagonized by aspirin in a
dose-related manner (Table 6).

Apomorphine (0.25 -2.0 mg kg-1 s.c.) induced dose-
related stereotyped sniffing and biting responses, and
haloperidol (0.25-2.Omgkg-1 i.p.) caused dose-
related catalepsy in the rat. The stereotyped be-
haviour induced by 0.5 or 2.0mg kg- s.c. apomor-
phine and the catalepsy induced by 0.25 or
1.0mgkg-1 haloperidol (moderate or marked re-
sponses) were neither reduced nor enhanced by
DHLA given daily for 10 days by the i.p. route at the
high dosage of 100mg kg-1, or by DHLA taken in
the diet for 14 days at a dose of approximately
200 mg kg- 1 daily (Table 7). Furthermore, in none of
the studies reported here, did any dose of DHLA
cause catalepsy on its own.

Discussion

Dihomo-y-linolenic acid (DHLA) is one of the
naturally occurring long chain polyunsaturated fatty
acids which, esterified in phospholipids, play an im-
portant role in determining the structural and func-
tional properties of membranes. In addition, DHLA
is an essential fatty acid, the precursor of the prost-
aglandin 1 series and, through desaturation to
arachidonic acid, a precursor of the prostaglandin 2
series (Van Dorp, 1971).
The present studies used 2 models of dyskinesias in

Table 7 The failure of dihomo-y-linolenic acid (DHLA), administered intraperitoneally or in the diet, to modify
apomorphine-induced stereotyped behaviour or haloperidol-induced catalepsy in the rat

Haloperidol
(mg kg-' i p.)

0.25
0.5
1.0
2.0
0.5
2.0
0.5
2.0

DHLA
(mg kg-1)

100 (i.p. 10 days)
100 (i.p. 10 days)
200 (p.o. 14 days)
200 (p.o. 14 days)

Stereotyped
behaviour

(mean score
+ s.e. mean
n = 6-12)

1.2 ±0.1
2.2 ± 0.2
3.0+0
4.0+0
2.0+0
4.0±0
2.3 + 0.2
4.0+0

100 (i.p. 10 days)
100 (i.p. 10 days)
200 (p.o. 14 days)
200 (p.o. 14 days)

Catalepsy
(mean score
+ s.e. mean
n=12)

1.0+0
2.5 ±0.2
3.8+ 0.4
5.0±0
2.5 +0.2
5.0+0
2.6 ±0.3
5.0±0

Dc
asj
(m
i.p

Vc
2
5

10
Ve
2
5

10

Apomorphine
(mg kg -s.c.)

0.25
0.5
1.0
2.0
0.5
2.0
0.5
2.0
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the rodent, the perioral movements induced by
dopamine injected into the striatum of the guinea-pig
and by 2-di-n-propylamino-5, 6-dihydroxytetralin in
the guinea-pig and rat. The perioral movements seen
after dopamine injection into the striatum are specifi-
cally induced by dopamine agonists, and were in-
itiated from an area of the striatum previously iden-
tified as being particularly sensitive to mediate these
effects (Costall et al., 1975; 1980b). The striatum can
also mediate the perioral movements caused by
peripherally administered tetralin (Costall et al.,
1977), since the injection of tetralin into the striatum
induces perioral movements (Costall et al., 1980a).
The value of the models of perioral movements

induced by dopamine and tetralin lies in their sen-
sitivity to antagonism by agents known to exert an-
tidyskinetic activity in the clinic whilst they are rela-
tively insensitive to other neuroleptic agents. Thus
the number of effective antidyskinetic agents re-
vealed by the use of the dopamine and tetralin mod-
els has been small and only two agents, oxiperomide
and tiapride, have been tested clinically, where their
antidyskinetic action has been confirmed (Lhermitte
et al., 1977; Bedard et al., 1978; Price et al., 1978;
Buruma et al., 1982). The ability of a potential
antidyskinetic agent to antagonize the dopamine-
induced dyskinesias is a particularly stringent test,
and even a potent dopamine antagonist, for example
haloperidol, and compounds such as metoclopramide
and sulpiride fail to antagonize the intense dopamine
receptor stimulation caused by dopamine injection
into the striatum, and these agents are only effective-
ly 'antidyskinetic' at higher doses in the tetralin
model (Costall & Naylor, 1975; unpublished data).
Nevertheless, these agents may exert some antidys-
kinetic actions in the clinic, even though this may be
complicated by other extrapyramidal disturbance
(Casey etal., 1979; Doongaji etal., 1979).

Thus, the demonstration in the present studies that
a further agent DHLA, unrelated to the neuroleptic
drugs and demonstrating no classical neuroleptic-like
activities in animals (Holmes, personal communica-
tion), exerts antidyskinetic activity assumes particu-
lar interest in an area where drug therapy is limited.
DHLA was shown to exert a specific antidyskinetic

action in both the rat and guinea-pig. Dyskinesias
could be effectively reduced or abolished by DHLA
given intraperitoneally, orally or (to demonstrate a
central action) directly into the brain area thought to
control dyskinesia responding, the striatum (Costall

et al., 1980a). In each situation the effectiveness of
DHLA was revealed by repeated daily dosing, max-
imum efficacy being recorded after 5 to 10 days of
oral or systemic treatment, dependent on the dose, or
after 2 daily injections directly into the striatum.
Even DHLA taken in the diet for 10 to 14 days was
shown to antagonize the dyskinesias.
The specificity of the antidyskinetic activity of

DHLA was demonstrated by its inability to induce or
modify other behavioural paradigms of striatal
dopamine dysfunction. Thus, repeated treatment
with DHLA failed to induce catalepsy, failed to
antagonize apomorphine stereotypy and failed to
modify the cataleptic actions of haloperidol. The
findings also indicate an unusual mechanism for the
antidyskinetic action of DHLA (or its products).
Other antidyskinetic agents, oxiperomide and tiap-
ride, exert an action most reasonably attributed to a
direct blockade of striatal dopamine receptors. In
contrast, we would suggest that the antidyskinetic
action of DHLA may relate to its incorporation into
lipid membranes and conversion to prostaglandins.
The need for repeated treatment is consistent with its
acting as a precursor, as is the prevention of the
antidyskinetic action by treatment with aspirin and
ETYA. Aspirin inhibits cyclo-oxygenase enzymes
and ETYA inhibits both cyclo-oxygenase and lipox-
ygenase enzymes essential for the formation of pros-
taglandins and leukotrienes (Higgs & Vane, 1983).

It is therefore of interest that the injection of
prostaglandin E2 (PGE2) and PGD2 into the striatum
have been shown to modify amphetamine-induced
circling (a behaviour mediated via striatal dopamine)
of the mouse. The sum total of such data suggest that
DHLA may, at least in part, exert its antidyskinetic
action through the formation of prostaglandins
(Schwarz et al., 1982).
DHLA may be useful as a novel antidyskinetic

agent. If this action is via mechanism(s) closely linked
with prostaglandin function in the striatum and not
by direct interaction with striatal dopamine recep-
tors, then the extrapyramidal side effects associated
with high dosage neuroleptic therapy, the usual ap-
proach to dyskinesia control, may not present as a
complicating factor of DHLA treatment.
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