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Preface

The International Union of Pharmacology (IUPHAR) held the Sixth International
Congress of Pharmacology in Helsinki, Finland on 20-25 July 1975. The
scientific programme was organised with the help of the International and
Scandinavian Advisory Boards and it consisted of 15 invited lectures, 20
symposia, 5 seminars on methods, and volunteer papers, some of them as
poster demonstrations. Altogether 1580 communications were delivered
by the 2.600 active participants attending the Congress.

The texts of the invited lectures and symposia have been included in the
Proceedings of the Congress. It is readily noticeable that all the major areas
of pharmacology, including clinical pharmacology and toxicology, are well
represented. Special attention has been paid to several interdisciplinary areas
which are on the frontiers of pharmacology and have connections with physi-
ology, biochemistry and endocrinology. Many of the topics are of special interest
to internists, psychiatrists, neurologists and anaesthesiologists. Chapters on
the abuse of alcohol, new teaching methods and the conservation of wild
animals reflect the wide scope of the Congress.

One can hardly imagine any other Congress Proceedings where more world-
famous authors representing pharmacology and the related sciences have
reported the most recent developments in their special fields. The invited
lectures give a particularly clear introductions to the areas in question, even
for those previously unfamiliar with them.

For the first time the Proceedings of an International Pharmacology Congress
have been produced by the photo offset-litho process. This method was chosen
in order to publish the volumes in the shortest possible time. It clearly demands
the emphasis be placed upon the scientific content of the volumes, possibly
at the expense of retaining some infelicities of style or presentation.

We are convinced that these Proceedings present a unique opportunity to
keep abreast of the latest developments in pharmacology and related areas
of research. Our sincere thanks are due to the authors, the members of the
advisory boards and our colleagues of the Programme Committee for making
the scientific programme of the Congress so successful and the publication
of the Proceedings possible.

The Editors
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PSYCHOPHARMACOLOGY AND CONSERVATION

A.M. Harthoorn, Transvaal Nature Conservation Division, Pretoria,

South Africa.

.

Introduction

The main theme of this paper is the application of psycho-
pharmacology to conservation practice,principally that branch
associated with the capture and relocation of wild ungulates.
This particular aspect includes the chemical restraint of free-
living wild animals and the alleviation of fear,anxiety and
depression during captivity. The other themes are the value of
wild animals as models for essential normal behaviour,and the
allied theme of the necessity of investigating wild animals,
African in particular,while they are still available.

One of the problems inherent in the screening of drugs with
the use of test animals is the ‘paucity of animals that are essen-
tially normal. We tend to think of abnormality as a divergence by
some individuals from the usual pattern. This pattern in itself
may be grossly abnormal by biclogical standards due to condition-
ing,feeding,or selective breeding. Perhaps we should look for the
normal among animals that have had the least contact with man,
man-manipulated environment,or with domestic stock.

A possibly fruitful line of investigation is the extent to
which wild animals may be considered or used as models of normal
behaviour. When drugs are screened for various pharmacoclogical
properties,we are dealing with a brand of pharmacology in which
behaviour is the substrate. Many of the compounds that are used
in clinical medicine are evolved to control deviations from
accepted modes of behaviour in man. Yet the animals in which
they are screened are not only very different from man,but perhaps
even more different from the animal in its natural state. As such
the latter may be considered as an intact unrestrained organism
as compared to tests on the more rigid iseolated subject under
laboratory conditions.

Wild animals are those that are free-living,and have come
into minimal contact with man. Almost any regular contact will
alter regular behaviour pattern,or cause disturbance and stresses.
Fencing of a game reserve or national park may induce migratory
animals to pile up against the fence. and die in their thousands.
The survivors will undergo a change in their behaviour pattern but
many decades may pass before they even start to build up to their
previous numbers,and may in fact fail to do so. Something in the
natural animal as a local race has heen destroyed.

More demonstrably a captive animal is different from his wild

3
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counterpart or,rather,different from what he was before capture.
A captured wild animal may be immobilised with a much smaller
dose,usually about 2/3rds,than that needed for the original
capture. It is difficult to know what has been changed except
the motivation. The free animal is motivated to escape. Once
captured,and attempts to escape have proved futile,the psycho-
logical drive to resist the drug effects is lost,and provides an
example of how a change may be brought about in the dose-effect
curve of a drug with a change in drive or motivation.

Dther explanations cf this phenomenon may be valid. The
animal may have suffered stresses and adrenal exhaustion. It may
have lost welght. Its food intake may have been reduced or the
protein content lowered. Again,the genetic determinaticn of the
phenotype may be able to manifest itself under certain effects
that may become evident only in the appropriate environment and
under special circumstances. We accept that behaviour is the out-
come of the interaction of genetic and envirommental factors or
forces. If we change the environment,then the behaviour is modi-
fied. It is the behaviour that is influenced by drug action as
much as the actual physiological mechanisms,and an extraordinary
resistance can be manifested by animals intent on escape whether
to tranquillisers,anaesthetics; and even incapacitaticn from
bullet wounds.

The foregoing is perhaps more acceptable in the light of
well-known and generally accepted difference in drug effect in
man in relation to mood,suggestion and indeed personality. Also
for that matter in the difference in the effect of drug toxicity
according to whether this is administered during the day or night.

Factors affecting drug dosage

Dosage rate

The =arlier standard combinations of morphinomimetic com-
pounds and trarguillisers that still enjoy extensive use may be
summarised as follows:

etorphine-acetylpromazine for large animals
etorphine~trimeprazine for small animals
fentanyl-azaperone for medium-sized animals
Examples for the larger wild animals are the following:
TABLE 1

Dosage rates and antagonist - white (sguare-lipped) rhinncernsa.

weight range etorphine acetylpromazine hyascine diprenorphine

(kg) Amg) (mg) (mg) (mg)
700 - 1400 0.5 - 1.75 1.0 - 3.5 25 - 50 2-3
1600 - 2000 1.5 - 2.0 3.0 - 4.0 25 - 50 4L -6
TRABLE 2
Dosage rates for adult African elephanth.
no. tested etorphine induction ‘antidote TEeCOVETY
(mg) time (mins) (mg) time (mins)
30 8.9 13.6 . diprenorphine 4.4
- - 6.1
11 8.0 15.7 cyprenarphine 2.7
20.1
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Facilitation and behaviour

] The excilted animal needs a large drug dose to become tractable.
Relatively small drug doses may be effective if the animal is
unaware that it has been injected. Once the animal becomes dis-
turbed,substantially larger doses may fail to induce it to stop,

and there appears to be only facilitation with absence of depress-
ion.

Here also there are complicating factors. A running animal
must be followed and this in itself provides a stimulus. The
arousal threshold for this stimulus is lowered as noise creates-
a situation where it must be apparent to the animal that it is
being hunted,thus reinforcing the stimulus. This tendency for
some animalsin particular antelope such as gland and aryx to run
has created many problems. Primarily the three problems a) once
running,the injected dose is unlikely to induce restraint, b) if
followed,the animal is almost certain.to become hyperthermic,and
c) other factors such as adrenaline discharge,stress,and,Fall in

" blood pH,will militate against its survival (Figs 1 & 2).

Fig. 1. Lactate levels in Fig. 2. Blood enzyme levels.

eiand following exercise. a = untreated b = treated
100{ mU/ml mU/ml

LOH GOT

20 |

m A . R R 4

% Yz o &0 ao T 1
oxm Mins after 1st days after exercise
sampling

Tun
Injected animals usually leave the herd,thus greatly facil-
jtating identification which may otherwise be difficult,especially
if the projectile syringe falls out,and may turn away from the
general direction of the herd movement and towards the captors.
There is a tendency to seek cover,which may be induced at least .
partially by photophobia due to mydriasis. Cycloplegia may like-
wise make animals feel uneasy in the open and seek cover to hide.

The trend of movement towards cover is a reduced problem in
that the animal loses the ability.to move quietly through under-
growth,and moves noisily through rather than around bushes,cont-
inues to walk,stumble,and describes an erratic path,sometimes -
emerging at the point of entry of a copice. This erratic behav- .
jour and tendency to keep walking is & highly reassuring factor
when dealing with animals such as the buffalo (Syncerus caffer)
which has a reputation for lying concealed until the hunter or
tracker is within renge of a rapid rush,and which when annoyed, is
mast assiduous in bis pursuit through terrain which for man may
be difficult to negotiate.
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Conditioning and drug affected behaviour

An injected animal that is ambulant may become habituated to
a stimulus,with a rise in the threshold for arousal. A simple
demonstration is to drive around in wide but diminishing circles;
taking care not to induce a response until the arousal response
diminishes and is eventually lost. Under these circumstances a
very close approach may be made that may permit either further
injection or manual capture. This may be described as a repetition
of biologically insignificant stimuli so that the conditioning of
the animal to flight and fright is satiated,and the drive dimen-
sion is altered.

Curiosity in animals may be used to attract. Many antelope
and deer are essentially curious in nature and hunters have made
use of this characteristic to attract animals to within range by
waving pieces of bunting. Such curiosity will bring them only to
within a certain range,a distance when curiosity is balanced by
fear. When an animal has been injected there is a marked elevation
of the threshold ‘for aversion while the curiosity is left unalte-
red,perhaps increased. The promazines appear to be effective in
this regard,and also etorphine. The early physiological experi-
ments with etorphine on sheep indicated a marked reduction of
fear and concomitant rise in apparent curiosity. The change in
behaviour of animals under drug influence may be remarkable and
such change rather than the drug effect itself is often conducive
to capture.

The paradoxical error of certain animals such as rhinoceros
to approach a bush vehicle which is normally an aversion object
is referred to later. More curious still is the behaviour trait
exhibited by animals trying to force their way over or through
obstacles they would normally circumvent, jump over,negotiate,or
avoid. Rhinoceros and other animals have become.stuck in thick
bush after repeated attempts to force their way through and have
been captured in this position (Plate 1). On reversal of the
narcotic moeity of the drug mixture,the animal usually backs out
of its own accord! Giraffe have similarly been captured when they
have stopped because one hind leg was held by a low bush (Plate 2)

Plate 1 , Plate 2
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and zebra have stopped behind no greater obstacle than a small
fallen tree (Plate 3).

Circling is a marked trait by animals apparently believing
they are moving in a straight line from the scene of injection and
disturbance. This was typically shown by a mature bull elephant
which walked three times past our LandRover while describing a
circle several miles in diameter to come to rest close to the
place where he was injected (Plate &4).

Plate 3 Plate &4

Ciscrimination and habituation

This curiosity and suppression of avoidance behaviour
induces the injected animal to approach normally aversion objects.
It appears that the action of certain drugs used for capture is
able to influence discrimination or recognition. Numbers of wild
animals that have received sub-immobilising doses have been caught
in this way,being inclined to approach an immobile human figure
or a bush vehicle until they could be seized. Whereas rhinoceros
could not be caught in this way,the inclination to approach by
injected animals as illustrated in Plate 5 facilitates capture.
The rhinoceros depicted
had been injected with
etorphine-hyoscine. More
often this type of approach
has been noted in antelope
injected with etorphine-
acetylpromazine,and it was
first observed in rhinoceros
under diethylthiambutene=-
chlorpromazine-hyoscine. It
may be significant to add
that this behaviour is noted
in animals who have received
light dosage rates,insuffi-
cient to immobilise,rather
than those that were under
the influence of neurotoxic
or ataxic doses. On other
occasions and with other

Vol. III - 2. 7



Psychopharmacology and conservation

drug combinations,the animals keep respending to small stimuli
even though they appear sedated or even -ataxic.

One of the more important aspects,therefore,of chemical
restraint is to investigate compounds that appear to lower the
significance level for wild animals of a wide range of sensory
stimuli,or to potentiate the rate of habituation. Such compounds
to be used with others for capture,and on their ouwn during
acclimatisation of captured animals to captive conditions.

TABLE 3
Diazepam for relocatiun1ﬂ.
no. trans- sex weight initial total onset of effect
ported (kg) dose (mg) (mg/kg) (mins)
16 M 1%.2 24.5 2.03 1Y:)
13 F 15.7 28.1 1.74 : 19

It 1s evident that animals suffer from a condition that is
analogous to hopelessness in man where the will to survive is
lost or impaired. It is well known that the length of time that
a tame rat will swim can be grestly reduced if the vibrissae or
whiskers are removed. Once this i done,they give up and drown as
indeed to their wild counterparts “. Many species of wild animal
are almost impossible to keep in caeptivity. Klipspringers are
likely to die if picked up,even if tame and kept in a garden or -
house. The mechanism of such deaths does not really relate to the
more commonly observed continuous or excessive adrenergic dis-
charge.

Nutritional factors

A not inconsiderable problem inherent in working with animals
in their natural environment is the lack of standard conditions,
and the presence of numbers of variable factors that may influence
the drug effects.

Faremost among these is the nutritional state. It is gener-
ally accepted that relatively small changes in the state of nutr-
ition may have considerable impact on the effects of drugs on
behaviour. This is particularly relevant to deficiency in dietary
protein,which is known to raise the toxicity of certain poisans.
There are large variations in the protein content of the food of
wild herbivores in Africa from relatively high levels of 15 per-
cent shortly after new growth takes place,to malnutritional levels
of below 1 percent during the latter part of the winter-cum-dry
season. This ensures that animals during the late winter months
are often in poor condition. It has been observed that giraffe
captured during this time,suffer a greatly increased mortality
as compared to those captured in other months; although in fact
relocation was a further stressing factor,especially if undertaken
during the stress period (Fig. 3).

When succinylcholine was used for antelope capture it was
generally accepted that the dosage rate for a species.in a part-
icular area had to be revised after every month or two interval
in the immobilising work,and especially if a change was made from
one location to another.

On a smaller scale,the difference in the relationship in
time between the grazing patterns and drug injection will affect
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