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TOWARDS BETfER CONDITIONS FOR CAPTIVE NONHUMAN PRIMATES: 
ROUTINES, REQUIREMENTS, ANO RESEA!tCH 

Introduction 

James R. Anderson 
Laboratoire de Psychophysiologie, Universitè Louis Pasteur, 

Strasbourg 67000, France 

Elisabetta Visalberghi 
Istituto di Psicologia, CNR, 

V. Aldrovandi 16b, 00197 Rome, Italy 

In this paper we aim to put across the following two major points: First, some 
simple alternatives to traditional research and maintenanc.:e routines with · nonhuman 
primates can significantly improve conditions far the animals (and thereby improve 
quality of the data obtained in research). Second, attempts to enhance the psychological 
we ll-being of primates should be guided by knowledge of individuai species' natura! 
behavioural propensities and needs. This goal cannot be achieved satisfactorily by 
indicating a global set of rules and regulations. The adequacy of the environment far 
captive primates can only be properly evaluated on the basis of empirica! studies of how 
the animals react - of different indicators of well-being. 

Following an introducrion to the use and maintenance of primates in captivity and to 
some useful procedura! innovations, we will describe two enrichment strategies, and 
conclude with a discussion of the imponance of within -and between-subject comparative 
studies in deciding upon which strategies to implement. 

A preliminary premise: Primates are not pets! 

The vast majority of nonhuman primates in captivity are to be found in zoos and 
laboratories. However, a significant number are kept by private individuals as pets, and 
on this point we would like to make an imponant premise: Primates are not sui table as 
pets. The reasons for this are many. From the owner's point of view, what starts out as a 
small and cute baby monkey can grow up into a competiti ve and temperamental, 
potentially destructive, dirty and dangerous adult. Unlike dogs and cats, primates have 
not been selectively bred far behavioural traits which humans find desirable. Monkeys are 
highly agile and readily exploit vertical space, which along with their well-developed 
manipulatory propensities, increases the potential far destructive acts and accidents 
involving household objects (e.g., contents of drawers or cupboards, jars, cookers). 
"Training" a monkey to be a human pet is far more demanding job than trai ning a dog, 
and much less likely to succeed. Other disadvantages from the owner's poin t of view 
include the facts that primates are messy and often feed in a wasteful manner, and that 
many species have a characteristic, strong odour. 

From the animal's point of view, a "pet" monkey w11l probably have been take n 
from an already diminishing population in the wild, is likely to develop abnonna l 
behaviours. and will most likely end up being incompatible with conspecifics and unable 
to reproduce. There are too many cases of trou blesome pet monkeys being offered to 
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laboratories or zoos and for which the future looks bleak because of the impossibihty of 
integrating them into estabilished groups and getting the m to reproduc~ successfull ) . 
Abnormal behaviours , such as self-directed aggression and repetitive stereotyped 
movements are aesthetically unappealing and almost cenainly indicate compromised well ­
being. Finally, there are rea! chances of (sometimes very serious) disease transmission 
from pet monkeys (Johnson -Delaney, 1990 ). In th is context we would like to see 
veterinarians and primatologists working closer together in a common effon to dissuade 
individua1s who want to have a monkey at home as a pet. 

Primates jn research 

Nonhuman primates provide the best models for research in a number of biomedica! 
domains (Council on Scientific Affairs, 1989; King et al, 1988) and for reconstructing 
pattems of hominid behaviours (see chapters in Kinzey, 1987 ). They are also the best 
subjects for cenain types of psychological research . However, many of the 200 or su 
species are threatened with extinction (e.g., Mittenneier and Cheney, 1987), primarily 
due to the disappearance of the fragile habitats (rropical zones) in which most of the m 
live. Human encroachments takes diverse forms: agricultural development, caule 
ranching, industriallogging, and hunting and trapping all contribute towards the demise 
of natura! populations. lt is only relatively recently that scientists have started to make 
serious coordinated effons towards achieving the double aim o f assuring the survival o f 
remaining populations and satisfying research requirements (e.g., Benirschke, 1986). 

The djversity of primates 

Primates are exrremely diverse in size, fonn, and behaviour (Richard, 1985). They 
range in size and weight from the tiny mouse lemur (average adult male weight 60 g) to 
the huge silverback gorilla (over 150 kg). Some are noctumal (many prosimians), most 
are diurnal. Some spend most of their time alone (orangutans), other live in tightly knit 
family groups (e.g., titi monkeys, marmosets, gibbons), and others in large groups of 
more than a hundred individuals (macaques, baboons). Their dietary regimens may 
consist almost entirely of insects or small vertebrates (e.g., tarsiers) or mainly leaves 
(e.g., some colobines), or they may be comprised of a wide range of animai and vegetai 
resources, including fruits , seeds, leaves, roots, flowers, and exudates (e.g., over 200 
types of plants and animai prey species for chimpanzees, Nishida and Uehara, 1983). 
Preferred methods of locomotion vary across species, and include venical leaping and 
clinging (e.g., sifakas, tarsiers), brachiation (gibbons), knuckle-walking (chimpanzees, 
gorillas) and plantigrade quadrupedalism (most species of monkeys). In fact, enonnous 
species differences exist for most primate parameters, including cognitive abilities, and 
this variability must be taken into account when considering environmental factors 
influencing the well-being of captive primates. 

Captivity: conventioos and confljct. 

Unfonunately, there is often disagreement between what primatologists propose as 
ways of promoting psycho1ogical well-being in captive primates and the guidelines or 
standards set by veterinarians. For instance, there is now widespread agreernent that 
allowing primates to forage for small food items on a floor-covering such as woodchips is 
an effective enrichment technique (e.g., Canadian Council on Animai Care, 1984; 
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Whitney and Wickings. 1988), but this practice is not easily reconcilicd with esubilished 
guidelines which prohibit ptacing food on the.floor where it nuy come into contact with 
facces and urine (c.g., U.S. Department ofHealth and Hunu.n serviccs. 1985). Another 
example concerns installing wooden pcrches or branchcs in cages. This has proven to be 
beneficia! to the animals, permitting the expression of a number of otherwise suppressed 
behaviours (c.g., gnawing, manipulation and shalcing: Reinhardt et al, 1987). Hollow 
wooden cylinders havc been filled with gum and stacked to fonn a "trce• to elicit and 
reinforce the natura! behaviour of "gouging" in mannosetS (McGrew et al, 1986). 
Experience with branches is a necessary component ofrehabiliution tr.1ining of captive--_ 
bom golden lion tam:uins if thesc rare primates are to be successfully re-introduced to the 
wild (Kleim:m et al, 1986). However, regulations existing in the USA explicitly prohibit 
the use of cage fumishing such as wooden strUctures which cannot be fulty sanitized. 
Clcarly, there is a need for greater coordination and cooperation between ethologists and 
veterinarians, so that such discrepancies between ideas for environmental enrichment 
strategies and conventional husbandzy practices and conctrns C3Jl be overcome. 

Criteri a for assessjog well-bejog. 

lt is not easy to define psychological well-being. Many scientists ha ve oied to do 
this, and a variety of criteria have been used. It is interesting to note that here, again, 
veterinarians and ethologists ha ve tended to diverge in their pr~occupations, as illustr:ued 
in Figure l. 

DEGREEOF 
VETERINARY I~'TEREST CRITERIO N 

DEGREEOF 
EniOLOGICAL INTEREST 

Eme l 

- Physical health -
- Nutrition • 

- Reproduction -
- Absence of streSS • 

- Parental care • 
- Absencc of abnonnal behaviour -

• Presencc of complete species­
typical behavioural repenoire • 
- Behavioural competence -

Some criteria. used in ~ssments of the welfare of optive prÙnates, showing traditional 
areas of concem for \'Cterin:uians :md ethologists. 

Traditionally, veterinarians h.~ve been primarily concerned with aspccu such as 
physical health and nuaition, whereas ethologists have dcveloped particul~ expertise in 
understanding beha.viour p:utcms. Whercas ethologists have long considered adcquate 
auaition and physical health to be conditions sine qua non for an 3Jlimal's well-bcing, 
veuinarians do noc always show cquivalent conc:em with rega.rd to behavioural indices 
sudi u competcn~ or the presc:nc:e of a spccies-typical repcr1Din:. 
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Another wa y of looking a t thi s problem is given in Table l. Here , five different 
envrronments, from the most impoverished to the most natura!, are evaluated accordmg te 
the two most "extreme" veterinary and ethological criteria shown in Figure l (Visalbergh; 
and Anderson, in prep., discussion and development this approach in more detail). The 
contrasts between the most extreme environmems and how they may be seen from thc 
two differenr perspectives are clear. However, this does not mean that a concensus cannot 
be reached. One facet of the development of veterinary ethology is the increasi nf 
imponance is bemg given to identifying specific "behavioural needs" of the animals and t(l 
the recogni tion of the interface be tween behavio ur (norma} and abnormal) a nd 
physiology. Progress requires incorporating fulfìllment of these needs into housing and 
management systems while also satisfying the economie and professional requirements of 
keepers, researchers, vets , and so on. 

Table l 

Five living conditions for nonhuman primates evaluated accorcling to two "veterinary" and 
two "ethological " criteria of well-being. Maximum score: 5; minimum score: l . 

CONDITIONS 

Single Pair Indoor Outdoor Wild 
c age housing group grou p 

"Veterinary" criter ia 
-Physical heal th 5 4 3-4 3-4 2-3 
-Nuoition 5 4 3-4 3-4 2-3 

"E thologica l" criteri a 
-Behavioural competence 2 3 4 5 
-Breadth of repenoire 2 3 4 5 

Humans are excellent empathizers, and are probably very good at perce1vJng the 
psychological needs of our closest nonhuman relarives . Empathy with primates is 
cen ainly more evident than with more distantly related species (Dawkins, 1990). 
However, managements mistakes are often made, and they may be expensive . Research 
which takes into account natura! behavioural variability related to species, age, and even 
sex of individuals is imponant for improving primate husbandry techniques (see 
McGrew, 1981 ), and investigations aimed specifically a t comparing the effectiveness of 
enrichment techniques across species have already begun, as illusrrated later in this article. 

A problematic area: Space. and well-bejn~ . 

One example of domain in which humans' interpretation of a nonhuma n 
primate'need' may sometimes be erroneous concems the amount of space available to the 
animals. It has long been believed, and there is some supporting evidence, that 
undesiderable behaviours (e.g., aggression, stereotypies) increase in frequency o r 
intensity in spatialliy restricted conditions. However, the widespread idea that 
overcrowding in humans and other animals must result in increased aggression has been 
criticized (Barnett, 1988). Recently, de Waal (1989) reviewed the literature on rates of 
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aggression in primate groups living in widely different conditions, and concluded tha t 
behavioural coping mechanisms characteristic of each species help to stabilize aggress ion 
rates under varying spatial conditions. There is no simple relat ion between space lild 
aggression. A good illustration of how cage layout rather than available space can be 
influential is presented by Erwin ( 1979). Contrary to expectations, aggression increased 
when a group of pigtail macaques had access to two interconnecting rooms. In this case, 
the contro! role of the alpha male was made motre difficult by the visual separation of 
subgroups in the two rooms. Recent studies (Bayne and McCully, 1989; Line et al, !9H9) 
have specitìcally examined the influence of cage size on severa! behavioural vanablt:s and 
on hean rate (Line et al, 1989) in rhcsus monkeys, and have found no imponant effects of 
1ousing the animals in cages up to 40% larger lhan their usual ones. 

In conclusion, although it has been stated that 'il is hard to imagtne a case where 
stmply increastng usable cage space would not constitute an enrichment procedure' 
,Chamove and Anderson, 1989, p. 184}, hormonal and behaviourJ! benefils of a '\imç 'e 
.ncrease tn cage size are not always demonstrable. What does appear cenai n from thts areJ 
nf research is that the "4uality" or "complexity" of available cage space, ralher than th.; 
i nere volume available, is probably of more importance in promoting well-being. 

Examples of trauma-reducing exDerimental techniques . 

. \ number of methods have recently been developed that allow the colkction of 
oiological information while reducing the need for rcpeated capture or forced physical 
:-estraint of the subjects (and repeated involuntary removal from famtliar surroundings anc.J 
torced restraint are both slressful for monkeys: Adams et al. 1988; Goosen et al, 1984; 
Willott and McDaniel, 1974, but lhere are tm ponan t species differences tn vulnerability. 
Clarke et al, 1988). lmplantable biotelemetry systems have bl!en used to oblatn severa! 
1-> tological measures 1ncluding heart-rate, boc.Jy temperature and EEG (Rei te and Short, 
1981 ). Allhough th ts techniq ue sull re4u1res invasive surgery, it dirmnates thc nc:ed for 
ubsequent restra1 nt or" lhe ammals because o t dectrical leads. Tt!chnological advances 

10w permit data such as heart rate to be ml!.lsured ustng surface tekmerry in t ree - r.lnl!t n~ 
1111mals, lhe electrooes bemg atlached to thc! -;k rn ·tnd kept 1n piace by a llgh twetgh t, 

1 eststant Vc!St wom bv the ammal (Rasmussen and Suomi. 19lN). 
\ lany hormonai mcasuremenls can now be rnade on the bas1s 1H unnarv or tJec 11 

~.1mples (e.g., Hodges et al, 1986; Risler et al , 1987), reductng the need fo r stresst'ul 
..:aplure .md bkedin~ uf .111irnals, Jnll t ncreastn~ the potentta l for v·tiH..I ryehavJotwtl 
·ndocnnologi<.:al studies 1n frt:e- rangwg ammals. In the lahoratory, vl!rvel monkevs havc: 
t een trained to orovtde uri ne samples usmg positive retnforcement ( Kdlev and Brarnbktt 
198 1 ); there ts no a p non reason why th1s method should not be! lppllcable ro other 

:-. pectes. Where re ~u lar blood samples need lo he wken, wuh paucnce and constder:.Hc 
•r·umng an tmals can learn lO cooperate <1 nd volunlanly present the 1opropnate body part 
• Venein and Reinhardt, 1989). Procedures ..tre also be tng dcveloped that permtt hormonal 
reatmenls of onmates whtle reducmg the frequency of caplures Jnd lnJecuons ( Bt!rcovnch 

.! t al, 1987). Halloren et al ( !9X9) have recentlydescnbed a non-craumattc procedure fnr 
narking neonate colton-roo t tmanns fo r idenuticarion ourposes; tn ts 1s achreved by tne 
.:chntcian enlenn~ lhe ca~e Jnd calmly kedin~ tamrly members unttlthet r contìdcnce ts 
~amed. Successive Jpprox1mauons to lhe tinal marktng acl ( gently swabbtng rne tnr'ant s 
.ead wtth dye) <lfe camed out dunn g the feedings. Ali nf thesc examoles 'i how that manv 
r1aiuonal techmaues can ne reolaced M rc-'tlnt>d so .ts to reduce slre<;'i r tnd nsk) to both 
1mmals and humans. 
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Deep liner as an enrichment technigu( 

In the previous secrion we described some methods designed to reduce stress 
during experimental man ipulations. In th is and the following sections, we are more 
concemed with the 'everyday" psychological weell-being of captive primates. In an 
auempt to increase ac tivity and reduce aggression in laboratory-housed stumptai l 
macaq ues, Chamove and Anderson (1979) provided the monkeys with a floor-coverinr 
of woodchips onto which small food itms (e.g., ma1ze, wheat, sunflower seeds) wert: 
sometimes scattered. The effec ts of this simple change to the animai s' environment werc 
dramatic : aggression was reduced considerably and feedmg rates were equalized as the 
animals foraged through the litter. Abnormal behaviours such as self-directed aggression 
were al so reduced when the monkeys could engage in the simulated foraging activity , 
which continued even when free food items were available (Anderson and Chamove, 
1984). Other species of primates since tested have shown similar reductions in aggress10n 
and/or increased activity and use of availabk space with a floor-covering presen t 
(Chamove et al , 1982; McKenzie et al, 1986; Tripp, 1985; Westergaard and Fragaszy, 
1985). 

Conventional wisdom dictates that captive primates should be preventd from 
coming into contact with urine and faeces, in order to avoid disease tr.tnsmission. It is 
usually recommended that, where litter is used with primates, soiled materia! should be 
removed daily (e.g ., U.S. Department of Health and Human Services, 1985). Chamove 
et al ( 1982) assessed the potential for disease transmission arising from the continuous 
use of litter with a group of 25 stumptail macaques. Samples of the litter were collected 
from the floor of the pen over an 8-week peòod. Microbiological analysis of the samples 
indicated decreasing coliform bacteria counts across weeks . Funher, a similar patter of 
reduced survival of Salmonella typhimurium injected into litter samples was obtained. 
Thus, as in poultry breeding, deep litter actively contributes towards microbial 
decomposition of excreta. 

Objects as an enrichment technigue, 

Providing objects or manipulanda is a more common method of enrichment for 
captive primates, panly because it is more easily applied with singly housed animals in 
mesh-bottomed cages. Objects presented range, in increasing order of cost, from simple 
wooden sticks or PVC pipes (Reinhardt, 1989), hard nylon balls or sturdy toys (e.g., 
Renquist and Judge, 1985; Ross and Everitt, 1988) to mechanical food-puzzles and 
electro-mechanical feeding and stimulation devices (e.g., Bloomstrandt et al, 1986; 
Markowitz and Spinelli, 1986). For reasons of space we will restrict discussion to the use 
of simple and cheap objects. 1nstalling a wooden stick or branch into individuai rhesus 
monkeys' cages allowed the animals to increase their repenoire with behaviours such as 
gnawing and perching, whiie seif-directed activities were reduced (Reinhardt et al, 1987; 
1989). Installation can be done in such a way as to meet veterinary concems over hygiene 
(Reinhardt, 1987). Although giving onjects is a popular enrichment practice, apart from 
the above-mentioned studies, there are as yet few rigorous assessments of the long-term 
effectiveness of simple inanimate objects as enrichment materials. In fact, some authors 
ha ve indicated habituation to them after only a few days (Line et al, 1989, nylobn balls) or 
vinually no response to cenain objects (Bryant et al, 1988, bali, hanging rope). 

-
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The comparative approacb. 

There is increasing interest in comparing different pmential enrichment methods in 
the same subjects (e.g. , Bryant ety al, 1988; McKenzie et al, 1986; O'Neill, 1989; 
Reinhardt, 1989). It is also valuable ro assess the effects of a given environmental 
modification in different species (e.g., Chamove et al, 1982; Evans et al, 1989). Both 
approaches can contribute importantly by distinguishing between effccùve and ineffecuve 
strategies, detecting potential add itive or in teractive dfects of manipulations, and oy 
idenufying potentially undesiderable effects. Combene and Anderson (in prep.) recently 
compared the behavioural effects of the two enrichment techniques described above (deep 
lttter, objects) in two species with quite different psycho-social and ecologica! profiks: 
brown capuchins (Cebus apella) and black lemurs (Lemur macaco). Capuchins show 
more or less continuous high lcvels of activity when awake and are well-known hr 
impressive tool-us1ng perform:mces and obJect-rnJrHpulauon 111 captivity (Yisalberght 
1990) In contrast, the lemurs show long penods of relative inactivtty and qutet soci.~, 
,;ontact during the day, andare much less manipulative. Table 2 shows the etfects of fo ur 
Jifferent environmental conditions on four behaviours tn a captive group of each spectes. 
The presence of diverse objects (pteces of PYC, Lego, tobacco tin, etc.) and the presence 
.)[ a woodchip floor-covering (with or without food added) both reduced locomotion tn 
the capuchins, whereas only the woodchips + food cond1t10n affected locomouon tn the 
lemurs, increasing it almost two-fold. 

fable 2 

Effects of four envtronmental conditions on selected behav10urs tn group-living Cbu~ 
tpella and Lemur macaco. Values represent percentages ot 30-sec intervals. 
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Obje.Ct-manipulauon. aiways much more prevalent in the capuvhms than the lemur. 
(accounting for almost 30% of the 30-sec observational intervals in the capuchms wner 
nove! objects were offered), was reduced m the capuchins by the presence ol woodch1p. 
Further contrasts between the two spec1es emerged regarding forag111g acuvities. Foragmr 
for food items m the woodchips was more common in the caouchins that the lemurs: th · 
latter frequently sniffeò while on the woodchips, but they rarely took food-Item~. A fm :J. 
difference in the two species' reactions to the environmental modificauons concerneC: 
nonaggress rve social contact : this class of behaviour occurreò in around l 0 9c pof 3(i 
second intervals m the capuchms m ali conditions, i.e., 11 was not affec ted by the presencc.. 
of objects or woodchips. In the lemurs, however. although social con t :.~ct was alw<Jy . 
more common than w the capuchins, the woodchips + food condition led to a marke,· 
reduction thi s behavtouJ. 

Conclusions 

The data presenred above serve to illuso-ate one ot our matn argumtnb, namely th:1: 
so-called enrichment strategies may have quite differen t effects on different antmab 
Consideration of species-typical behavtour combined with empirica! srudtes are necessar) 
for identifyi ng optimal cost-effectivt stra tegies (see also Novak and Suom1, 1988). Ustn t: 
this approach, specif1c behav iours may be targeted for treatment (enhancement or 
reduction). For example, as described above, the expec ted increase in locomotor ac tivn ~ 
resulting from provi sion of a deer litter is not a foregone conclusion 111 capuchi1, 
monkeys. Instead, a relatively sedentary but otherwise high ly active object mampulauon 
may take precedence. A desirable activity for some Cebus apella- tool-aided nut-crackmf' 
- can be funher enhanced by treating walnuts with a non-tox1c paste to ma.ke them mon 
resistent to hammenn g (Visalberghi and Vitale , 1990). Stereotyped rocking, whicl. 
usually develops in isolation-reared infant macaques, was specifically eliminated b ~ 
providing an artificial mother that moved around the cage on an irregular sche.dule (MasOI ! 
and Berkson, 1975 ). The mobile surrogate- reared monkeys also showed better 
adjustment than stationary surrogate-reared ones in later !ife. Another example of the 
selective reduction of an undesiderable behaviour, this Lime in a zoo setting, is reponed b) 
Gou1d and Bres ( 1986), who showed t ha t an unaesthetic behaviour in goril las -
regurgitation and reingestion- can be red uced by providing the apes with browsc 

In conclusion, attempts to improve the psychologJcal well-be1ng of captive 
nonhuman primates require, first, consideration of the animal s' natura! lifestyle, then 
discussion, cooperation and compromise among researchers, husbandry personnel , and 
veterinarians. But attempts must be made. We hope that the present anicle shows that the 
goals of the various interested panies need not be incompatible. 
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ETHICAL AND BEHA VIOURAL ISSUES IN RODENT EXPERIMENTATIO! 

Ennco Alleva and Giovann i Laviola 
Sect. of Behavwural Pathophysiology. Lab. F1s1opatolog1a O .S 

Istituto Superiore di Sanita', viale Regina Elena. 29S 
I-00161 Rome (ltaly ) 

The use of animals in biomedica! research raises a senes of 1mportant ethical issues 

Stud1es in laboratory settings necessarily involves keeping animals in cages. Manipulativt 

procedures, a nesthesia and even surgery may be necessary to achieve specific researc h 

goals, but any potential gain in knowledge should be always weighed against the adverse 

consequences for the ani mals used a~ subjt:cts (Bateson l ~g6) 

Severa! scientific associations and editoria! boards of SC1entif1c journals have now 

formed E thical and A nimai Care Committees. These Committees have produced 

guidelines (ASAB 1986; Flemming 1987; Sechzer 1983; Tannenbaum 1986; Wall 1982) 

about the use of captive animal s in research, in order to give information to ali 

investigators interested in avoiding bruta! procedures and desig ning non-stre ssfu l 

experiments. The committee also monitors ali articles submitted for publication, rejecting 

papers which appear to violate the spiri t o f the guidelines. Th is form of contro! is 

imponant because publication in a leading joumal is currently the only way a scientist can 

establish a re putation and/or obtain funds for research work . Moreover, it represents a 

self-regulation of experimental work based on both ethical and methodological grounds. 

When applicatio n o f painful stim ulation appears unavoidable -- e.g., whe n 

assessing pain threshold or the efficacy o f a new analgesie compound -- it should be 

minimized as far as possible under the requirements of the experimental design (Wall 

1982; Flemming 1987; Sechzer 1983). Funhermore, as a rule the animai should have the 

possibility to stop orto avoid the painful event (e .g., hot-plate and tail-flick tests}, while 

an accurate verification of the scie ntific value is necessary in the case of experiments 

which use painful events of fixed duration (CER, learned helplessness and related 

paradigms). Other empirica! examples from behavioural research come from studies of 

predator/prey interactions or fighting among conspecifics (Huntingford 1984; Alleva & 

Aloe 1989). lnvestigators should firstly consider that field studies of naturally occurring 

aggressive encounters should be used wherever possible. Where staged encounters are 

unavoidable, the use of mode! predators should be considered . Both kinds of 

experiments cali for special care in ensuring that a maximum of information is gained and 
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a minimum of suffering caused. The investigators should also make sure that (a) the 

behavioural state of the animal has been monitored accurately, (b) the experiment has been 

made as short as possible, (c) the number of subjects is kept to a minimum. This can be 

achieved through the use of (ì) statistica! tests enabling several factors to be assessed 

simultaneously, (ìì) strictly controlled experimental conditions, which reduce extemal 

variability, and (ììì) genetically homogeneous animal samples (e .g., inbred strains). The 

!auer decrease variance, and hence the number of subjects required for given statistica! 

power (Still 1982). However, generalization from studies using a fe w inbred strains must 

be cautious. 

Evidence is now growing that the experiments themselves are heavily affected by 

the way laboratory animals are kept (i.e., social housing conditions such as isolation or 

overcrowding). Investigators often neglect the physiological or behavioural attributes of 

their subjects at the beginning of an experiment. In fact, when animals are under stress. 

they are mostly in the middle of a coping event. Changes in hormonal levels and in 

immunologica! reactivity produced in response to a stressful condition, might well alter 

the results of an experiment, particularly in toxicologtcal and microbiological tests (Alleva 

& Aloe 1989; De Simone et al 1990). 

In conclusion, anima i welfare and the usefulness of animals to science are both 

better served by close attention to their biologica! needs. Even if it is fi nd it hard to 

establish an ultimate definition o f animai suffering, e thological observations can tel l us a 

great deal about how to improve the physical and social conditions in which ammals are 

!<ept. 
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CARE AND WELFARE OF LABORATORY ANIMALS 

Franco Norido 
Head, Department of Regulatory Research Resources, 

Fidia Research Labomtories. 
~ember of the GISAL Scienrific Commmee. 

The welfare of laboratory animals is increasily emphasized during internat10nal 
meetings as well as m the legislative guidelines for animai cJ.re. 

The definiton of the laboratory animai is that of an animai desrined to be the objec t 
of experimental acriviry with the aim of scientific research that frequently reqUtres spectfic 
lperations as d.rastic and traumatic as they are necessary and trreplaceable. 

Therefore the term "welfare" in this case represents a complex task • wh ich any 
profess10nal researcher who ts both sctentifically ·md ethtcally . .tware should gladi: 
ùndenake as an obligauon. A t the basis of bboratory Jntmal care :.10d we lfare are stmpk 
'Jut essential measures for good housing. The orgamzation of a rauonally planned ammal 
;are facility and the choice of simple but fu ncuonal equipment represent the tirst of long 
enes of musts. The wide diffusion of sc ientific knowledge now avatlable tn the antmal 
:are field, the growing avatlability of new materials .tnd advJnced technology and the 
..;stablishment of precise nationa l and internauonal directives have brought remarkable 
mprovements to what can be detìned as the structural organ tzauon of an ammal hou~e. 

The growing interest in laboratory ammals has meant tha t more care is now betng 
•aken in the design and ch01ce of anima! models, nowadays rigorously standardized 
·egarding microbiological profile and economtc retums. The growtng use of well-defined 
tmmal models such as Specific Pathogen Free models . 1)r SPF as they are more 
·ommonly known, is a ~ood example of this breakthrou~h. 

\t the ~ame rime increased sensutvtty to the problem bv Jmmal care nperators hJs 
.reated new commerctal posstbilities tn a field whae many compantes have tnve~ted a 
najor part of thetr economtc resources. C:onsequently, J sene~ of products ts now on the 
narket, rangtng from dust-free stenlized bedding ro dtspos.tble paper 1bsorbent -..heets. 
>alanced diets for the various stages of growth tn d1fferent Jmmal spectes to specttic 
ietergents and disinfecta.nts to combat bactenal and vtral contamination. 

Of ali these measures, particularly important .ue the effon s rnade by manv 
nstitullnns 10 tr~in rht>t r ~ raff in terms of motiv:ltlon :1nd etficiency. With this ~oal 1n 
mnd, the organtzmg of proressional trawing courscs ùraws new unpubes t'rom the 
•rowing diffuston of audiovtsual means as well as from the notable tnvolvemenr of mo-..t 
ctenttfic instttu ttOns tn rhe tield, spurred on as thev Jre by the ever more soecttic 
tirectives issued for the purpose: rhey theretore mvest 1n tr:.tJntn~ courses .tnd rcgul..1r 
~mlllars ro keep thetr -;rarf up to dare. Above a! L r·rom m v oersonal pomt or vtew, tnere 
" yet anorher aspect whtch ts reoresented by rhe ur~enr necesSl!y for evay tnsru utton 
lVOived in expenmental activtties to Jetìne and apply wl!htn thetr nwn research f:.tctlittes 
re-ana post-surgery care oro~rams which must be soectiicallv umed at the expenmental 
rorocols in force. 

!'he USe Of effictent . .mesrheSttC orodUCl'i IS tOday \11 essenttaJ '1Tacttce lll ~verv 
·search instt tution. fhe direcuve m torèe tn each counrrv, however. :ers out stncr. ~.-lear­
ut rules m mis respect w be observtXi at al! ttmes. 

n the other han<1. cnore ~eneral tnstructtons tre ~uoplted tor rhe cost-sun!lcal 
~covery oenod, or more nroadly 'ipeaktn~. for the ohase rollowtng exrt:nmenratton. ··· .e 
)trecnve ~EC >09/86 .Jrovtoes ror ··xamole '•o '<loo t tntenstve t 1n<1arc1s o )ITect 
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opponunely defects or sufferances eventually observed" without examining the mattei 
from a more detailed point of view 

This is not brought about by the legislator's superficialuy but by the difficulty in 
defining, for each single experimental situation, a precise scheme for specif1c 
imervention. 

Each individuai research institution has therefore to provide an accurate analysis of 
the experimental protocols in use in its laboratories and, consequently, its requirement~ 
for the type of pharmacological intervention. 

This subject has been the object of intemational scientific associations operating in 
the laboratory animai science field great attention that has brought them to the definition of 
a classification of the experimental activity on the basis of the grade of intensity and of 
stress induced in laboratory animal s. 

The Canadian Council on Animai Care ( 1989), for example defines the following as 
the 5 classes of intervention: 

a- Experiments on most invenebrated or on live isolates 

b- Experiments which cause little or no disconfon or stress 

c- Experiments which cause minor stress or pain of shon duration 

d- Experiments which cause moderate to severe distress or disconfon 

e- Procedures which cause severe pain near. at, or above the pain tolerance threshold 
of unanesthetized conscious ani mals 

The use of anribiotic, antiinflammatory and analgesie drugs during the post-surgery 
phase is sometimes strongly contested by the research sc!entist who worries about the 
possible interaction of these drugs with the experimental protocol in act or more 
specifically, with pharmacological treatment which is being tested by the experiment 
itself. 

In this sense the availability of always more information regarding the 
incompatibility of different drugs, some of which already mentioned, represents a 
certainly acceptable guarantee, even in consideration of the fact that while the 
pharmacological treatment for post-surgical recovery has to applied exclusively during the 
period immediately after surgery, on the contrary the study of the long-term effects 
induced by the "experimental" administration of a new drug forsees a treatment generally 
extended in rime 

The attached tables repon as an example same indications about the dosages, 
possible adverse effects and uncompatibilities of same of the more commonly used 
antibiotic and anesthetic drugs. 

The availability of drugs with a longlasting effect reduce even more the intervention 
of the animai care staff and of the research scientists and allows the application of an 
effective recovery program post-surgical with a sole contemporarary and daily 
administration of more than one drug repeated during the 2-3 days following the 
cxperimental operation. Some of the antibiotic, antinflammatory and analgesie drugs used 
following the various dosages according to the ani mal species and to the their respective 
action will be presented. 

In conclusion taking into consideration what has been discussed up to this point, I 
wish to emphasize the incongruity of the fact that while for mankind no doctor would 

., 
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dream of intervening surgically without having arranged and applied an accurate 
phannacological post-surgery intervention program, whereas for laboratory animals often 
this type of intervention is left to the sensitivity and to the professionality of the resean:h 
scientist interested and yet does not represent, as it should be right and desirable, a 
routinary protocol applied everytime one intervenes on the animai. 
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BASIC RULES FOR QUALIFIED ANIMAL CARE: A GUARANTE[ 
IN EXPERIMENTAL RESEARCH 
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Via Eri rrea 62,201 57 Milano. 

G.I.S.A.L. Coordina tor 

One demonsrration of the cri ticai role that animals play in medica! and sc1en ti ft c 
advances is that 54 of 76 No bel Prizes awarded in physiology or medicme since 190 l 
bave been for discoveries made through the use of experimental an imals. Research is 
necessary to find valuable therapies of many diseases, stili incurable, which afflict the 
mankind and to reduce human and animai suffering. Biomedica! advances depend on 
research with an imals and not using them would be unethical , since it would deprivc 
humans and ani mals of the benefits of research. 

The human and an imai welfare depends on continuing medicai and scienti fic 
progress; experimental animai welfare and the quality of scientific results depend largely 
on qualified animai care. 

A good system of quali ty contro! applied to animai care makes sure researchers 
obtain the most useful answers to their questions in the shonest time, using the smallest 
possible number of animals. At the same time the risk of the resulls being complicated by 
exrraneous influencing factors is kept to a minimum. 

A qualified animai care system seems to previde an answer to ethical, legislative and 
scientific needs and can be proposed as a valid suportin g strategy for animai 
experimentation in the debate between antivivisectionists and researchers. The arguments 
for and against animai use in biomedica! research come under two obvious headings : 
"pros and cons". Both groups refuse vivisection, abuse and cruelty to animals; both 
groups agree on the need for severe regulations, on the need for research workers to take 
particular responsibil ity at ali stages in caring for the well-being of laboratory animals. 
(Bridges et al 1988; Garattini and van Bekkum, 1990; Paton, 1984; Uvarov, 1985). 

This agreement underlines the importance of qualified animai care as one tool in 
obtaining correct and wonh-while scienti fic results and highlights the role of insri tutional 
ethical committees. 

Etb jcal aspects of animai experimentatjon 

The Encyclopedia Britannnica defines ethics as "the systematic study of the nature 
of value concepts like good, bad, ought, right, wrong etc. and of the generai principles 
which justify applying such values to the studied subject" - in this case to an imai 
experimentation. 

Most scientists accept that animals need to be protected from the abuse, agree on 
searching for methods that do not require the use of anirnals and that reduce the number of 
animals, work willingly within the legislative limits regulating biomedica! experiments 
causing pain. 

Most experiments to-day do not involve pain, in panicular in the behavioural 
studies. Degree of pain inflicted to animals during many experiments is greatly reduced 
through the establishement of rules for h umane conduct of the tests. 
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A scheme for assessing levels of pain, distress and suffering in the commonly used 
taboratory species was proposed by Morton and Griffiths (1985). Useful contributions to 
the study of pain and animai behaviour h ave been reviewed by Dawkins ( I980) and 
Wood-Gush et al. (1981 ). 

Laboratory animai science in the past few years has mainly devoted itself to 
improving the use, quaiity and health status of ani mais, the environment in their housing 
facilities, the quality of nutrition and maintenance, and the technology of handling and 
experimental procedures. The laboratory animai sciences now comprise multifaceted and 
sophisticated disciplines whose aims are to refine methods of care to ensure the maximum ·­
welfare of experimental animals while at the same time obtaining results that serve as a 
reliable basis for predictions from animais to man (Dodds and Orlans, 1982; Ufaw, 
1987). The best choice of animai models, the selection of procedures for minimizing 
suffering, knowledge of the social behaviour of animals and their threshold of pain, 
attempts to avoid srress, distress and anxiety, an awareness of the importance of 
human/animal relationships, and - in particular- the qualifications, expertise and training 
of scientific and technical staff are the main tools that will enable us to reach the goals 
proposed· by Russe l and Burch ( 1959): REPLACEMENT, REDUCTION, 
REFINEMENT. 

Le&islative aspects 

National and internationallaws, codes and guidelines (Home office, 1986; CIOMS, 
1985; EEC Directive, 1986; NIH, 1985, CCAC, 1980-84) are useful in setting up a 
framework within which the scientist can work. However, in the fina! analysis, animai 
welfare will depend on the scientists' conscience and integrity. 

No legislative system currently in operaùon works perfectly in different countries. 1t 
is better to devise workable legislative systems which are feasible and are tailored to each 
country's panicular needs and ways of working. 

Voluntary systems of contro!, such as those adopted in Canada by the Canadian 
Council on Animai Care (CCAC) and in Sweden, are criticized as inadequate fo r 
enforcing strict controls. To be really effective, a contro! system must be designed to 
foster open discussion and cooperation between scientists, the controlling authority and 
the public as a whole. Any successful contro! system must then be tailored to each 
institution and to its specific research needs. 

As scientists' sense of responsibility in this specific field has grown, Institutional 
Animai Care and Use Committees (ACUC) and Ethical Committees have been 
increasingly set up (Orlans et al, 1987). These institutional contro! systems, rather than 
the laws, work successfully because the whole staff is called into play to implement them 
on a day-to-day basis and guarantee the rea! contro! of animai experimentation. 

The Scientist Center for Animai We1fare (May 1984-May 1985) in the United States 
made a survey to assess the opinions of members of the biomedica! community on the 
~.:omposition of these committees and their functions. Most of respondents indicated their 
Jgreement that members with different occupations/backgrounds should serve on an 
Animai Care and Use Committee: veterinarians, researchers. authoritative non-scientists, 
laboratory animai technicians, non-istitutional representatives, "ethicists", graduate 
students. Other categories recommended for membership of ACUC were administrators, 
statisticians, animai welfare activists. lawyers, facility managers,humane society 
members, budget officers. In 1985 the Canadian Federation of Humane Societies isuued 
very detai1ed guidelines for Lay Members of Animai Care Committees (CFHS, 1985, 
CCAC, I984).The essential functions of such institutiona1 committees should include: 
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revis10n of research projects m orcter to assess the true utiluy of the proposed expenment'­
and the resu lting social benefns. to avoid repeaung tests which give known results. t< 
review pro1ocols in order to assess the degree of pain in the procedures, the need fo· 
anesthesia, the number of animals to be used, to check the appropriate skill of th t 
invesligators, and 10 recornmend possible alternative. 

The conduct of the experiments is submltted 10 inspection by these committees ir 
order to check the conditions of housing and experimentai faciiities, to survey transpon , 
maintenance, handiing and animai care, to pian how to reach compliance with laws and 
reguiations, to improve the performance of animai care in reiation to regulator) 
mspection, and to certify the annua\ repon on activille!:. . 

These institutional committees are also responsible for veterinary contro! to 
guarantee the health status of animals, to prevent zoonoses, to keep records of sanitary 
schedu les and maintain sanitary barriers; they are in a position to play a truly pivotal rolc 
m establishing and supervising teaching and training programs for investigators and other 
staff in day-by-day care 

1 Specjfic rules of guaijfied animai care in research prommmes focused on psychoiogv 

Some research programmes, such those focused on psychology, have cenain 
particular features and involve such compiexity of mechanisms that they require high!) 
quaiified contro! systems to advise scientists on proper animai care and on eth ical and 
legislative principles. Speciftc guidelines for use of animals in psychology were published 
recently (CCAC, 1984, NYAS, 1988; BC, 1987; BPS, 1985). 

Basic research in animai psychology has significantly improved our knowledge of 
complex processes like learning, memory, perception, motivation and emotion, and of 
behavioural adaptations of individuals and species to their environments. Results of these 
studies may have direct and indirect implications in human wei fare for the understanding 
and contro! of depression, phobias, pain , anxiety , learning, disabi iity, obesity, etc. 
(Blackman, 1974; 1987; Miller, 1985). 

The behaviour o f animais, when used as modeis for human studies, reflects a 
combination of the effects of various factors and may thus often present inexplicable 
variations. Why inexplicable? Because scientists stili know too little about these factors. 
However we can do everything possible to minimize such variations by keeping the 
quality of the animals, their care and maintenance high before, during and after 
experiments. 

The well-being of a laboratory animai can be defined as that steady state in which 
the animai is in physiological equilibrium and in which it is not experiencing an y 
significant stress. Stress itself can be defined as one or more factors which upset the 
steady state of an animai, inducing compensatory mechanisms which, if inadequate to 
return the animai to "normalcy", may lead to pathological conditions. Ali environment and 

-·biologica! variables, including the experimenter, are examples of factors which can stress 
the animai, influence its response and may invaiidate the results. Some physicai, 
environmental or social factors may be considered as stressfui: examples are too high or 
iow temperature, excessive noise or silence, excessive air movements, insufficien t 
ventilation, overcrowding, social incompatibility, social deprivation, isolation. The stress 
response is characterized by physiologicai, psychologicai, bioc hemical changes that 
interfere with scientific results. 

The Canadian Psychological Association, in consultation with the Canadian Council 
on Animai Care, has set up specific guidelines (1984) to assist psychologists in making 
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ethical decisions in behavioural research with animals. The ethical decision-maker is one 
who realizes that his choices are related to values, and weighs these values carefully. 

In planning the procedures in studies of animai behaviour, the invesrigators in 
psychology should also consider whether non-animai methods (e.g. human health 
volunteers, epidemiology, clinica! historical data) could replace the use of animals in 
experiments which induce pain. When ani mals are needed, thought must be given: l) 
what is the most appropriate mode! that answers the specific question; 2) what 
procedures could be used to reduce the number of animals; 3) where pain or distress is 
likely, to refining existing procedures so that the leve! of pain or distress to the animai is 
minimized. 

Some suggestions for refinement of procedures must be considered in studies of 
animai behaviour in order to reduce discomfon, trauma, stress (OTA, 1986; NRC, 1985): 

considerable knowledge is needed so as to select the most appropriate species 
species-specific sensirivity to environmental conditions must be known (e .g. 
gravitational fields, hibemation patterns, atmospheric pressure, oxygen levels, etc.) 
and to the effects of any significant alterations. 
appetitive motivation is preferable to ave~ive stimulation 
when necessary, design the procedure for the least aversive combination of 
intensity, duration, freque ncy and type of stimulus 
whenever possible, allow the animai to contro!, alleviate, avoid or escape from 
aversive stimuli 
shonen or eliminate periods of food, water and sleep deprivation 
in long-tenn studies which involve body weight reduction, for most mammalian 
species, weight loss should not exceed 20-25% of the mean weight of contro! 
ani mals 
in long-tenn studies involving deprivation or excess of nutrients, consideration must 
be given to the metabolic and physical consequences 
expertise and proper procedures must be available in surgical and pharmacological 
manipulations 
ali individuals involved in psychological research must be appropriately and fully 
trained, skilled and competent 

S uitably qualified scientists and trained technical staff are the best guarantee of the 
comfon, health and well-being of animals in experimental procedures for behavioural 
studi es. 

In the United Kingdom, the 1986 Animals (Scientific Procedures) Act requires that 
psychologists who wish to carry out experiments on living animals must hold appropriate 
personallicenses issued by the Home Office, must submit an account of the objectives of 
the research, a summary of the procedures and an indication of their likely severity in 
order to obtain a project license. 

In summary, ethical, legislative and scientific principles ali have the same aim and 
stress the need for staff qualification: scientists must have the necessary skills and need to 
be highly and appropriately qualified, and ali technical staff, students and research 
associares must be adequately prepared and trained. 

Professional preparation for animai care in Italy 

For severa! years now the Italian scientific commumty has been feeling the need for 
-1 ualified researchers in laboratory animai sciences and for well-trained technical people 
.vorking in biomedica! research, as a guarantee of good animai care. The education and 



trainmg of such staff ts of parucular concern because of the mora! and ethical obhgatton_ 
to laboratory animal s, because of the need to comply with national and internauona' 
regulations, because the technology of laboratory animai sctence has become ver~ 
sophisticated and finally because of the requirements imposed by the science to producr 
scientiftcallv valid results 

Different approaches have been taken so far to reach these goals: many institutiom 
have set up voluntary educauon systems, introducing intramural teaching and trainin f 
schemes; o1hers enable their scientists to attain this profession al qualification through 
panicipation in speciftc academic courses in other counoies 

Official educa1ional programmes in Italy have been promoted only recent ly by 
public and pnvate organizations in order to satisfy the increast ng need for a mort 
professional approach to the use of animals in research. 

Courses at three levels are organized annually, by the Istituto Superiore di Sanità in 
Rome: these five-day-courses are presented with !ec1ures and prac1ical sessions and are 
open 10 panicipants from un1versi1ies. heal1h ins1i1u1ions and research centres. Special 
courses for graduate students in biomedica! disciplines are betng developed in sontc 

· academic facul1ie s, and a two-year course for high-school leavers has been proposed by 
the ve1erinary faculty in Milan and should stan up in the nex1 few years. 

Against 1his background, a private organization wa~ also fonned in the light of 
severa! internalional compari som. lts aim is to spread informa1ion on anima i 
experimen1a1ion, to promo1e educational programmes al differen1 levels, and to previde 
printed teaching materia! in the sciences of laborawry animals. The ltalian Group for 
Laboratory Animai Sciences (G.J.S.A.L), part of the Society for Applied 
Phannacological Sciences (SSFA), was set up in Decemba 1986, and keeps regular 
contacts with sister organisauons in other countries. !t is currently developing educational 
programs for senior research s1aff, technicians, and young inves1igators; to promote the 
spread of informa1ion and of recent knowledge in the fteld of laboratory anima! science. A 
scientific committee plans the group's activities. 

G.I.S.A.L.'s ac1ivi1ies to date are summarized here : a questionnaire 10 review the 
ltalian situation in 1he field of animai care and educa1ional programmes; three Mini ­
Simposia; one Study Day; the first two of a series of ltalian Courses on Laboratory 
Animai Technology for senior technicians, and islitutional short courses for new 
experimenters. Publications include : Proceedings of the three Mini-Simposia (GISAL, 
1987; 1988; 1990) and of the Study Day (GISAL, 1988); a bibliographic reference list 
(Scalvini and Guaitani, 1988) that will be updated every two years; a teaching manual 
(GISAL, 1989) outlining the basic principles of laboratory animai sciences (Guaitani et al , 
in press). 
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RECENT ORIENTA TIONS IN LEGISLA TION ON TI-lE USE OF ANI MALS IN 
BIOMEDICAL RESEARQ-1 

Paola DeNardo and Rodolfo Lorenzini 
Laboratorio di Medicina Veterinaria;, Istituto Superiore di Sanità 

Viale Regina Elena, 299, I-00161 Rome, Italy 

Although ltaly was one of the first countries to promulgate animai welfare 

legislation (La w No. 924 of 1931), the laws in force today are antiquated and inadequate 

(Law No. 615 of 1941 and subsequent circolari explayning the system of contro! - the 

most recent of which was issued in 1987). From the Second World War unril today, more 

than twenty bills have been debated by Parliament, as the law in force does not respond to 

current technical and scientific needs and the ethical and politica! pressures coming from 

society. 

The comrnent of contemporary press regarding the use of laboratory animals Ì~ not 

always as balanced as one would like. The question is, where do individuals involved in 

animai research stand when it comes to ethics in the use of laboratory animals in research 

experiments? Some persons concemed with "animai rights" contend that the case for the 

mora! rights of animals must be based on or be an extension of the case for human mora! 

rights. lf humans have a value system estabilishing the mora! right not to be used as a 

mean to an end, then this argument can be extended to animals. including those routinely 

used in scientific research. 

Today's society has changed its attitudes towards the exploitation of animals. While 

it was acceptable to display animals as caged specimens in zoos in the past; in most zbos 

!oday, animals are given an environment that attempts to satisfy nonnal behavioural and 

physiological requirements. Animai rights organizations range from those conceived 

exclusively for the protection of a single animai group (for example, primates), to those 

J gainst all use of animals in research. Likewise, their objectives vary from total 

opposition to the use of animals in research to promotion of more rigorous standards for 

their use. 

The legislation currently in force in ltaly is aimed at providing infonnation on the 

number and quality of animai experiments being carried out in the country. In actual fact, 

it gives a census of the type and number of animals used in biomedica! research, rather 

than limiting that use. All scientific investigation must be registered, specifyng the type of 
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experiment and the specie~. the num ber of ammals , and the anaes thesia to be used. B) 

law, only people with degrees in medtcine , vetennary medicine, biology and natura! 

sciences and students from the second year in those faculues can carry o ut biomedica! 

experiments using Jaboratory animals. The followmg criticism can be directed at current 

legislation· 

l ) the scientist is not asked to prove the need for the experiment nor the expected 

profit to sctence , 

2) it is up to the scientist to decide whether pain can be reduced or eliminated 

3) no specialization or cenificate is required for the hand ling of laboratory animab. 

th us, no provisions are made for the training of an tmal laboratory techmctans or 

assistants. 

In November. 1986 the Council of the European Communities adopted a directive 

"on the approximation of laws, regularions and administrative provisions of the Member 

States regarding the protection of animals used for experimental and other scientific 

purposes" (Directive EC 86/609). Member States were required to publish nationallaws 

implementing the directive by 24 November 1989. A new la w is required to bri ng ltalian 

legislation into conforrnity with the provisions of the directive. Although the most recen t 

bills brought before Parliament cover ali aspects of animai experimentation, they do not 

give adequate relief to the problem of training for animai handling, despite the fact that 

Article 7 of the directive states that e xperiments shall be performed by competen t 

authorized persons and Anicle 14 requires that persons who carry out experiments, ta.ke 

pan in them or take care of animals used for experiments shall have appropriate education 

a nd training . T hese two points - authorization and train ing for use of animals in 

experimentation - are centrai questions to be discussed. The Council direc ttve concludes 

that the number of animals used for experi mental or other scientific purposes shall be 

reduced to a min imum, that such animals shall be adequately cared for, that no pain, 

suffering, di stress or lasting harrn shall be inflicted unnecessarily , and that where 

unavoidable, these shall be kept to a minimum. 
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