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1. INTERNATIONAL STANDARDS AND UNITS FOR BIOLOGICAL SUBSTANCES : Item 2.7 of the Agenda 
(Document EB5l/7) (continued) 

Professor FLAMM said that, although he now knew that the figures given in the right-
hand column of the table in the draft resolution before the Board indicated milligrams of 
lyophilized serum, he still did not understand the proposed method. If animals were 
immunized for the purposes of serum production, different titres of antibodies were obtained; 
what could be gained from knowing the amounts of protein in lyophilized serum? 

Dr OUTSCHOORN (Biological Standardization) replied that the figures did not indicate 
weight of protein; they were derived from the total content of material in an ampoule. 
The international standard was prepared by taking a large batch - or, in the case of serum, 
a large volume - of material, distributing it in ampoules, and freeze—drying it. The contents 
of an ampoule might then include antibody material, scene vehicle, a stabilizing substance, 
but no substance that might interfere with a biological assay. The total weight of the 
material w a s estimated by determining the variation in a large number of ampoules. With 
modern methods of filling, and with laboratories specializing in biological standardization, 
very accurate machines reduced variation to a minimum. 

The decision that, for example, in the case of tetanus antitoxin 47 mg represented 
1400 international units was an entirely arbitrary one taken by the Expert Committee on 
Biological Standardization and agreed to by the participants in the assay. The unit of that 
particular size was selected purely for convenience. Difficulties had been encountered 
when the international unit of penicillin, of too small a size, had been defined; they 
illustrated the usefulness of expressing dosages in small numbers of units. Having decided 
on the size of unit and the weight of the contents of each ampoule, the decision of the 
Expert Committee or other competent body consisted in stating that since there were 1400 units 
in the ampoule which contained 47 mg, the international unit must therefore be 0.03384 mg for 
tetanus antitoxin. 

There was no question of relating units to a component in the serum• If the amount 
of protein nitrogen, for example, could have been taken as an indication of the amount of 
biological activity, no biological standard would be needed; but protein nitrogen could 
vary from one sample to another and the biological activity remain the same, in which case 
the number of international units as measured by assay in terms of the international standard 
would be the same, 

Dr VENEDIKTOV said that he had doubts about the application of the method proposed from 
the point of view of the public health administrator. When standards were established there 
should be some means of finding out how, by whan and where the procedures had been carried out. 
Specialists knew where to find such information, but there should be documentation for general 
reference. That might prove useful, for example, in assisting national authorities in 
bringing national reference preparations up to the level of the international standards. 
Also in regard to the names of standards, refusal to follow the rule, as in the case mentioned 
by Dr Outschoorn, was understandable. He knew that for purposes of standardization it was 
necessary to preserve some originally established names of preparations, but the task of 
standardization of terminology and nomenclature was enormous, and if new names were not 
properly agreed or if clear references were not given, national authorities would become 
confused. 

He supported the draft resolution, M̂ iich was long and complicated, on the understanding 
that the Director-General might wish to make certain changes before the Twenty-sixth World 
Health Assembly. 

The DEPUTY DIRECTOR-GENERAL suggested that, as each standard had been studied before 
its establishment by a meeting of experts, the draft resolution recommended for adoption by 
the Health Assembly might be acccanpanied by a document indicating for each standard the 
number in the Technical Report Series in îiich the justification for its establishment and 
approval could be found. 
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He was afraid Dr Venediktov had misunderstood Dr Outschoorn's reference to the League 
of Nations Permanent Commission of Biological Standardization's refusal to lay down a fixed 
rule for the establishment of methods of use of standards. The reasons for the refusal 
were the concern - just that concern expressed by Dr Venediktov - that allowance should be 
made for progress and for the gradual development of new methods and procedures. 

Dr OUTSCHOORN pointed out that the recommendation in the draft resolution that inter-
national standards and units be recognized was addressed to Member States. The programme 
of biological standardization had developed over 37 years in international organizations, 
and the international standards and units had been established with the intention that 
Member States should use them. The later paragraphs of the draft resolution, following the 
list of standards, referred to the procedures by which Members might promote their use, and 
to certain procedures needed to ensure that WHO's biological standardization programme 
continued to be useful. If the wording did not meet with the approval of the members of 
the Board everything possible would be done to improve it, and if any new questions of 
substance were raised every effort would be made to obtain additional information as required. 

The Deputy Director-General had clearly explained the reference to the League of Nations 
Permanent Commission of Biological Standardization. Procedures for the use of standards 
should not be specified in such a way that they became obligatory. Information had been 
collected on the methods used when a standard was studied and established, or on methods in 
current use in different parts of the world. The list of biological substances which had 
been published separately from the reports of the Expert Committee on Biological Standardization 
since 1972 (in accordance with the decision of the Executive Board at its forty-ninth session), 
contained references to published work and unpublished working documents giving details of 
such methods. The unpublished working documents were kept for a number of years, and any 
interested worker could consult them; they would find detailed descriptions of all methods 
used and all the preparations studied and selected, together with the way in which the 
proposed potency had been arrived at. 

Sir George GODBER said that he understood the intention of the draft resolution to be 
not to state views on what the equivalents of a standard unit should be but to report that 
the Expert Committee and collaborating scientists had reached the conclusion that the 
quantities of the standard preparations listed were in each case equivalent to one international 
unit. If that were so, the heading of the right-hand column of the table in the draft 
resolution should be amended to read: "Quantity equivalent to one international unit". 

It was further recommended that the Health Assembly accept the definitions of the units 
as listed and that countries use the standards, obtaining the ampules of the standard quantity 
from WHO, which would then provide the information on how that standard could be compared 
with those in use at the national level, for the purpose of adjustment of the latter. It 
was hoped that by that means the estimates of the strength of preparations produced in 
countries would be stated in terms of the standard units listed in the draft resolution. 

Decision： The amendment proposed by Sir George Godber was adopted. 

Dr VENEDIKTOV inquired about the Director-General's responsibilities and those of the 
Board and the Health Assembly regarding decisions on units and standards. Operative 
paragraph 1 of the draft resolution recommended for adoption by the Health Assembly might 
have to be amended to provide for approval by the Health Assembly of changes made by the 
Director-General. 

Following an explanation by the DEPUTY DIRECTOR-GENERAL of the procedures that must 
precede any addition to or replacement of international standard biological preparations by 
the Director-General, Dr VENEDIKTOV said that the Russian text of the operative paragraph 
in question should be amended. 
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Dr MALDONADO said that operative paragraph 3 of the resolution recommended for adoption 
by the Health Assembly in the draft resolution before the Board should refer not only to the 
use but also to the production of biological standards. 

The DIRECTOR-GENERAL explained that operative paragraph 3 referred to the use of standards 
that were to be observed both by producers and users of biological preparations, not to 
therapeutic use of those standard preparations themselves. In the case of insulin, for 
example, th© firm producing it should use the standard established by WHO. Again, both 
producing and importing countries were asked to apply the standard to confirm the potency of 
insulin preparations. 

1 Decision: The resolution was adopted as amended. 

2. PROGRAMME REVIEW： VETERINARY PUBLIC HEALTH: Item 2.9 of the Agenda (Document EB5l/9) 

Dr BERNARD, Assistant Director-General, introducing the item, said that the Director-
General had felt that the moment was opportune to introduce veterinary public health in the 
series of programme reviews examined by the Executive Board at its January sessions. The 
subject had occupied WHO since the First World Health Assembly and the second session of the 
Executive Board, when the discussions on rabies and brucellosis could be considered to have 
initiated th© Organization* s programme in that field. The programme had grown considerably 
with the years, following th© discussions and decisions of successive Health Assemblies and 
sessions of the Board. Animal pathology had won increasing attention in its relationships 
with human health. It had been recognized that enzootic diseases of domestic and some other 
animals should be studied in connexion with some human endemo—epidemic diseases* The 
Organization's programme had thus been concerned with the zoonoses, but it had been 
extended, as the report in document EB5l/9 showed, to other fields as well, including the 
hygiene of foodstuffs of animal origin and comparative medicine, in which the animal was 
studied as a model for human disease and used as a subject of experiment. Those aspects were 
gaining every day in importante. 

The work of the Veterinary Public Health unit of WHO was carried out in close cooperation 
with many other units, not only those in the Division of Communicable Diseases but also those 
responsible for the control of food products and for the participation of WHO in the work on 
the Codex Alimentarius. Close links were also being established with the Cancer and 
Cardiovascular Diseases units, and with others responsible for noncommunicable disease subjects, 
in regard to which comparative medicine was of particular importance. Cooperation with FAO 
had been developing well for many years on the basis of a division of responsibilities; WHO 
concerned itself strictly with veterinary public health questions which affected or 
influenced human health. 

Finally, he drew attention to the definition of veterinary public health elaborated by a 
WHO Advisory Group and reproduced at the end of the first paragraph of the introduction to the 
document before th© Board, which well expressed the basic philosophy on which the programme 
was established. 

Dr ABDÜSSALAM (Veterinary Public Health) spoke of the tradition of collaboration that 
had characterized research in human medicine and veterinary medicine and that had led, for 
example, to the discoveries of the first animal virus, the first mycoplasm, the first cancer 
virus and th© first cancer and helminthic vaccines, and he recalled the reasons for the later 
development of organized participation of veterinarians in public health practice; that had 
really started after the Second World War with th© spread of zoonoses such as rabies in 
countries affected by the war, with the growth of food animal industries and the urgent need 
to restock; in th© absence of modern preventive measures brucellosis and certain other 
zoonoses had been introduced. There had also been political changes resulting in greater 
attention to the health of rural workers, which along with the removal of epidemic diseases 
had helped to bring problems of veterinary public health into prominence. 

1 Resolution EB51.R13. 
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Thus, as Dr Bernard had explained, WHO had been entrusted with questions of zoonoses 
control and food hygiene early in its history, after which other programmes such as that of 
comparative studies on chronic degenerative diseases had been added along with other work 
requiring the use of animal models. Drawing attention to the section of the report in 
document EB51/9 devoted to the problem of zoonoses, he described the situât ion with regard to 
rabies, which was prevalent in all continents except Oceania and Antarctica and was still a 
very important disease. Dog rabies was still widely prevalent and resulted in post-exposure 
treatment of 0.5-1.5 million persons every year. Those who had undergone vaccination knew 
how emotionally stressful and in some cases painful the reaction could be. In addition, 
considerable expenditure was entailed for the maintenance of vaccination and other control 
services. In the Americas there existed the economically important problem of rabies trans-
mitted by vampire bats; half a million cattle were estimated to die of it annually, represen-
ting a loss of US$ 50 million. Other zoonoses had similar public health and economic impor-
tance, as exposed in the document. 

Food hygiene had also become important with the increase in tourism, the use of common 
kitchens and increasing consumption of processed foods. The growth in international trade 
in foodstuffs since the Second World War underlined the need for standardization and closer 
international cooperation in that field. 

Taking the example of rabies to illustrate what had been done by WHO to help solve the 
problems he had adumbrated, he said that, among other things, emphasis had been placed on 
post-exposure treatment such as cauterization of wounds after a dog bite - which WHO had shown 
could be replaced by simple washing with soap and water； work on the development of safer 
and more potent vaccines that could be employed without the risk of paralytic accidents in 
the treatment of exposed persons and also for immunization of persons at risk was continuing. 
He described the progress made in the use of suckling animals for the production of virus and 
preparation of vaccines, as well as in tissue culture, which allowed purification of the virus 
with minimal non-viral material for vaccines. WHO reference centres had recently prepared 
and tested a vaccine of which a single injection w a s sufficient to protect monkeys and guinea 
pigs against challenge several hours before vaccination. Trials had also been carried out on 
human volunteers, and it had been observed that a single injection of that vaccine produced a 
rise in antibody titre comparable with 14 injections of the old vaccine, promising simpler and 
safer treatment of exposed persons. Much progress had also been made in animal vaccines, 
especially at the Pan American Zoonoses Centre and reference centres, where cheap vaccines 
prepared in tissue culture had been developed for use on a mass scale for dog vaccination in 
areas where dog rabies was highly prevalent, and also for the protection of cattle against 
the paralytic form of the disease transmitted by bats in Latin America. A recent scientific 
group had expressed the opinion that it might not be urgent to continue to develop further 
animal vaccines because satisfactory and effective vaccines were now available. 

He went on to outline the spread of wildlife rabies in Central Europe. In 1968 the WHO 
European Regional conference on the surveillance and control of rabies had asked WHO to intensify 
studies of that form of rabies. A number of laboratories were participating in that 
programme. Among useful findings it appeared that the fox was the maintaining host and that 
no other carnivores in the endemic area were found to maintain the disease in the absence of 
infection from foxes. Methods for estimating numbers of foxes had been developed, and 
gassing at critical periods in the ecology of foxes had been found to help reduce the fox 
population to an extent where, under European conditions, transmission ceased. Special 
strains of rabies virus had also been discovered in rodents that were self-limiting and not as 
invasive as fox strains； it took several passages in young laboratory mice to isolate those 
strains, and by subsequent passages carnivores such as foxes could be infected. It appeared 
that the rodent strains played little part in the epidemiology of rabies, but their exact 
significance was being further studied. 

Referring to the work on hydatidosis (section 3.4 of document EB51/9), he said that, 
from an analysis of different control programmes, it had emerged that the successful pro-
grammes were each characterized by three features. They had all been carried out, first, on 
islands; secondly, in areas where the population was highly literate and thus responsive to 
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public health education； and thirdly, where the necessary economic factors.were present and 
identifiable as incentives to control action. On the basis of that analysis, programmes had 
been started in Uruguay, Argentina and Cyprus and others were envisaged elsewhere. Also, the 
Pan American Zoonoses Centre, which was helping in two of those programmes, had become an 
important centre of hydatidosis research. 

WHO was pursuing its work on th.© socioeconomic consequences of the zoonoses in accordance 
with the Board's request in resolution EB49.R11. Details of that work were given in section 
3.6 of document EB5l/9, together with a reference to the measures being taken to encourage 
training. 

Education and training were an important part of the Organization's veterinary public 
health programme. Planning was largely dealt with by joint FAO/WHO expert committees, in 
addition to which special meetings were held on veterinary public health education. Five 
seminars had been held under the aegis of the Regional Office for the Americas, as men-
tioned in section 6 of document EB51/9; training courses had also been held. A table listing 
the fellowships awarded in veterinary public health was also included in section 6, 

The Organization's assistance to countries, which was dealt with in section 8, fell 
into three categories： zoonoses control, food hygiene and education. In addition, the 
Pan American Zoonoses Centre and the Pan American Foot and Mouth Disease Centre had deve-
loped into two powerful instruments of assistance, providing training in a wide range of 
subjects in their respective fields, furnishing reference services and sending out epide-
miologists to help countries field programmes and also in cases of emergency. It was 
hardly surprising that countries in the Americas accounted for a large percentage of those 
that had received WHO assistance in those fields in recent years. 

With regard to coordination and collaboration (section 9), the Veterinary Public 
Health unit worked closely with several other units within the Organization and also main-
tained contact with FAO, the International Agency for Research on Cancer, and the Inter-
national Office of Epizootics. One recent development was that FAO had revised its 
priorities, was to place less emphasis on the zoonoses of minor economic importance and to 
concentrate more on animal production, which meant that there would be an added burden on 
WHO. 

With regard to future developments (section 10), WHO had now acquired sufficient 
experience to enable it to assist countries wishing to reorganize or expand their veterinary 
public health services and the potential being realized in the Region of the Americas pointed 
to the possibilities for developing field projects elsewhere - a trend that was indeed already 
apparent. 

One aspect of the programme which required expansion was the training of veterinarians 
to carry out public health work - and there again, the Americas had pointed the way. 
Another concerned the need to improve veterinary public health generally in those countries -
notably in Africa - whose potential for producing animal food for export was hampered by 
the prevalence of certain zoonoses. 

Veterinary public health also had a contribution to make in regard to the environment; 
research methods should be directed to the use of animals as sentinels of harmful environ-
mental substances, which was far from being a new idea. Furthermore, attention should be 
paid to the recycling and disposal of animal waste. Lastly, laboratory animal medicine 
should be developed as a new specialty in veterinary medicine； a start had already been 
made with consultations held recently in Geneva on the subject. Those and other aspects 
of proposed future developments were considered in the report before the Board. 

Professor BEVERIDGE (Veterinary Public Health) said that the contribution of animal 
studies had been less significant in the case of the degenerative diseases than in the 
case of communicable diseases and diseases of nutritional deficiency. That was because 
the degenerative diseases, being of less economic importance in animal husbandry, had not 
attracted the necessary funds for research. For that reason, WHO had enlisted the co-
operation of veterinary pathologists to create the necessary links between the veterinary 
and medical professions in those studies. 
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The Organization's main effort had been directed at cancer, where much information was 
already available in the veterinary field. It had established a reference centre and members 
of the eleven collaborating laboratories listed in Annex 2 to document EB51/9 had convened 
several meetings to compare findings with a view to compiling a histological classification 
of tumours. The purpose was to provide a sound basis for comparative oncology in general 
and for epidemiological studies and therapeutic trials in particular. Further, two or three 
animal cancer registries had been established with WHO help. As a result, it had been 
discovered that there existed tumours which, though highly malignant in man, did not progress 
in animals. That seemed to suggest the need for a study to ascertain the nature of the 
inhibiting factor. 

The studies on the causes of neoplasia had concentrated on the viral etiology of tumours 
in general and of leukaemia in particular, in which connexion WHO had organized symposia 
attended by both veterinary and medical research workers. One of the discoveries made by a 
WHO collaborating laboratory was that feline leukaemia was caused by a virus, and preliminary 
results of work now under way to produce a vaccine had been encouraging. Other etiological 
studies were related to the geographical distribution of tumours and offending carcinogens in 
foodstuffs and the environment generally• For example, cancer of the urinary bladder was 
common in cattle in areas where there was bracken fern. The offending substance in the plant 
had been studied and had been found to pass through the milk of cows eating bracken, which 
seemed to suggest a potential hazard for cancer in man. It was now planned to study the 
effect of milk of such cows on young monkeys. A correlation between stomach cancer in man 
and bracken in the environment had already been noted in parts of Great Britain. 

WHO'S programme on the cardiovascular diseases had not been quite so successful, the 
subject being somewhat more diffuse than cancer, with the result that it was more difficult 
to produce workable models, but one of the aims was to find naturally occurring models in 
animals for use in studying the basic mechanisms involved in, for instance, atherosclerosis 
and hypertension. 

With regard to neuropathology, WHO had set up a laboratory to which specimens could be 
sent for consultation on animal diseases, and one finding that had emerged from the studies 
concerned slow viruses. The techniques evolved in the study of scrapie had been applied to 
certain human diseases, some of which, transmitted to non-human primates, had been found to 
have a long incubation period running, in one case, up to eight years. 

Congenital malformations occurred in all species with much the same variety, frequency 
and epidemiological characteristics as in man, but hyperthermia, recently recognized in animals, 
had not yet been investigated in man. The subjection of female rats and guinea pigs in the 
early stage of pregnancy to an increased temperature of approximately 2.5°C tended to result 
in multiple deformities in the offspring. While there might be no gross abnormality at a 
somewhat lower temperature, the offspring frequently had a smaller brain than normal and a 
lowered learning capacity. It was therefore possible that hyperthermia in women might affect 
the intelligence of the baby. A WHO laboratory was working on the problem using non-human 
primates, but as yet no results were available. 

Referring to immunopathology and the connective tissue diseases, he said that despite 
continuing research there was still no satisfactory model for rheumatoid arthritis. Models 
did exist for other diseases such as systemic lupus erythematosus, and the studies showed 
that, in the case of dogs, it was probably not a genetically transmitted disease as had been 
suspected, but perhaps caused by a virus which was present. Successful transmission studies 
had been undertaken. 

On the question of epidemic influenza, he said that, while the early view that pandemic 
strains were related to animals had largely been discounted in the present century, the feeling 
had none the less persisted in some quarters that there was some connexion with animals. WHO 
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had accordingly encouraged studies, which had revealed that subtypes of influenza virus A 
were present in a wide variety of species, in some cases the antigens corresponding with those 
in human strains. For instance, the antigens found in both the Hong Kong and Asian influenza 
strains, although new to man, already existed in both birds and horses. It was now thought 
that the new pandemic strains arose through hybridization between animal and human strains and 
WHO was accordingly encouraging widespread studies into the ecology of influenza. 

The Organization was also engaged in a programme of comparative virology to define more 
nearly the zoological characteristics of animal viruses with a view to relating them to human 
viruses. A similar study was being carried out for mycoplasmas. 

The Organization would pursue its existing studies into comparative medicine and also 
hoped to embark on programmes in environmental health, pollution and possibly psychosomatic 
illness in animals• 

Dr HENRY said that the countries of the American Region were actively fostering the close 
relationship between ministries of health and agriculture that was essential if accurate 
information was to be made available on the zoonoses and their impact on public health. 

Referring to bat-transmitted rabies, he asked whether any information was available on 
the use of anticoagulants as a means of eliminating the bat population. 

Dr SAENZ said that another species of bat had been discovered in a part of South America 
which was not blood-sucking but carried the rabies virus and covered a far wider area. 

Recent work had highlighted the importance of the intradermal method of vaccination for 
rabies, but a clear distinction should be drawn between post-exposure treatment in an infected 
zone and preventive vaccination. The latter, carried out in three injections with one booster, 
was particularly important for the future. 

He asked whether the Secretariat had given any thought to the possibility of airborne 
rabies infection, which would raise the question of protection for those working with the 
virus in laboratories. 

On hydatidosis control, he stressed the need to find a drug that acted at the duodenal 
level, since that might ensure the complete elimination of the tapeworm from the animal's 
intestines. 

Further, he noted the wide variety of hydatid antigens, each country producing its own. 
It seemed to him that WHO should perhaps recommend the need for a standard product so as to 
provide a basis for comparison of research. 

Another point to be borne in mind when assessing programmes against hydatidosis was the 
sharp drop in the number of sheep owing to the introduction of synthetic fibres. He stressed 
the need for continued field studies, since many wild animals were undoubtedly reservoirs 
of disease. 

Lastly, he asked whether the apparent significant increase in congenital toxoplasmosis 
in infants was due to improved diagnosis or to some other cause. 

Professor PACCAGNELLA said that he did not see any reference in the report to toxico-
logical problems, with regard either to food hygiene practices or to assessment of the 
consequences of increasing morbidity and mortality in animals owing to toxic agents and 
to the fact that the health services in such cases were as yet unprepared. Trained 
personnel were needed and toxicological diagnostic laboratories should be organized. There 
were many elements of contact with human health problems, for instance, in environmental 
health, and work on toxicology would seem to fall within the definition of veterinary public 
health given in the introduction to the report. 
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Dr HEMACHUDHA said that the prospects for rabies control were encouraging. There remained 
the problem, however, of countries where licensing of dogs was still not the practice, where 
there were stray dogs and where killing of dogs was unacceptable. He therefore wondered 
whether WHO should investigate the matter further and consider the possibility of some form 
of fertility control. 

Professor TIGYI, referring to the table in Annex 1 to th© report giving data on the 
prevalence of zoonoses in different countries, asked why only 13 European countries had been 
listed. It would be useful to have information on the prevalence of zoonoses in other 
countries of Europe. 

Dr RESTREPO said that those 油о worked in South America were aware of the great progress 
made in the control of zoonoses and in food hygiene in the area through the active collabo-
ration of WHO. 

One or two points in the report seemed to him to need fuller elaboration. The first 
related to public health laboratories； an effective programme of food hygiene required a 
good network of public health laboratories at all levels, with good coordination and 
standardization and an efficient sample supply system. The report should make clear how such 
a network could be established within WHO programmes. 

The second point related to the diagnosis of rabies. The report should lay more stress 
on the need for training of staff and for the standardization of techniques, since these were 
among the most serious problems confronting countries in their efforts to control the disease* 

Thirdly, the report should include specific references to the legal mechanisms ensuring 
food hygiene control, since in many countries those mechanisms needed revision. 

Dr RAMZI said that his country would be helped in its efforts to develop a method of 
controlling hydatidosis by WHO experience in the fight against that disease. He would also 
like to know whether it was now possible to treat patients bitten by rabid dogs by one instead 
of 14 antirabies injections. 

Dr VENEDIKTOV said that the report was a reminder that health problems could not be treated 
in isolation from other problems. Sociology, public health and animal health should not be 
separated but be seen in relation to one another and to nature as a whole. In fact, because 
of the close connexion between diseases in laboratory animals and diseases in domestic and 
wild animals, it was difficult to draw a clear distinction between their separate aspects. 

He had a number of technical questions to raise concerning the report. Who were the 
authors of the revision of the monograph on laboratory techniques on brucellosis that was 
referred to, how had it been drawn up, and when would it be published? Which three countries 
were involved in the analysis of successful hydatidosis control programmes and what lessons 
were to be learned from that analysis? Two universities, in the United Kingdom and in 
Australia respectively, had been suggested as possible centres for research and training in 
the economics and mathematical modelling of animal diseases； could not other universities, 
located some油ere between these two points, also be considered as research centres? Why had 
WHO adopted the system for processing data on the epidemiology of degenerative diseases in 
animals that had been developed at the United States National Cancer Institute, in preference 
to others? Finally, why had the account of the proceedings of four international symposia on 
the use of primates in medicine not been published by WHO? 

He could not agree that the Second World War was the major factor in bringing about the 
spread of rabies in Europe, since the disease became prevalent some time after the end of 
the war; other factors must also have played a part. 
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On the question of collaboration with FAO, the areas of responsibility of the two bodies 
should be more clearly defined. FAO was responsible for training veterinary surgeons, for 
disseminating information, and carrying out research into diseases in animals, but it seemed that 
it gave only low priority to the question of zoonoses• FAO should be made more aware of its 
responsibilities in the field of veterinary services in general and zoonosis in particular. 
WHO'S field of competence in regard to zoonosis research should also be clearly defined. 

Dr TEOUME-LESSANE, adviser to Mr Wolde-Gerima, said that the report referred to rodents 
harbouring the rabies virus in a more attenuated form» He wondered whether other countries 
beside his own had had experience of healthy dogs that proved to be carriers of the disease. 
What was the role of aflatoxins in veterinary medicine, and what was likely to be the effect 
of the consumption of such toxins on humans? 

He agreed with the views of the previous speaker regarding the role of FAO; if that body 
was justified in ignoring zoonoses of minor economic importance, then WHO would be justified 
in ignoring human diseases that were not of epidemiological importance. So long as there was 
a relation between zoonoses and human health, it was FAOfs primary duty to support research 
on the subject. 

Professor SULIANTI said that the report had not touched on all aspects of the problem of 
zoonosis control; perhaps that was because the terms of reference of the WHO Advisory Group 
on Veterinary Public Health were limited. She wondered why WHO work on foot-and-mouth disease 
was confined to the Americas. She would also like to know what factors guided the 
DirectorHjeneral in developing the programme of veterinary public health; did there need to 
be a high rate of disease in humans, a high rate of disease in animals, a high morbidity rate, 
or a potential hazard to humans? The report had stated that, Aereas half a million cattle 
had died of rabies in the Americas, only a few human beings had died from it; that would seem 
to indicate that the task of control should be one for FAO. On the other hand, some animal 
diseases did create serious public health problems. Although the report acknowledged that 
more intensive epidemiological and ecological studies were needed before control of such 
diseases as leptospirosis could be envisaged, no such studies were proposed as possible lines 
of future development. Whereas the report concluded that more veterinary surgeons should be 
trained in public health, the training of other experts equally necessary for a successful 
zoonosis control programme was not mentioned. The report should have concerned itself with 
the social and ecological factors as well as with the clinical factors involved in public health. 

Sir George GODBER said that the field covered by the report was so enormous that it was 
not possible to take account of every aspect. Professor Beveridge had pointed out that much 
that might be relevant to disease in man was not followed through in animals because 
there was no commercial reason for doing so. Where animals were produced commercially, 
they did not have time to develop conditions that might provide useful epidemiological 
evidence. There was thus a real need to maintain colonies of animals for observation, in 
spite of the considerable problems involved. Many important facts came to light in the 
course of the commercial production of animals, particularly where artificial methods, such 
as oestrogens in poultry, were used, and far too little work was being done in that field. 
The link between the spread of common diseases and certain practices in animal husbandry was 
still far from being defined. It was a curious fact that there was very little documentation 
on comparative pathology in many commonly used laboratory animals. 

Dr ABDUSSALAM (Veterinary Public Health) said that he would deal with the more general 
questions that had been raised, and answer certain more detailed points in groupse The 
comments made by the members of the Executive Board would be most useful in deciding on 
the future conduct of the veterinary public health programme. 
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Th© review of the programme had been deliberately kept short, at the risk of giving only 
superficial coverage to certain subjects, in order to keep to the minimum the bulk of 
documentation before the Board. When the review was eventually published, more details would 
be included, especially in relation to the gaps that have been mentioned. The countries not 
mentioned in Annex 1 were, however, usually those which had only a sporadic incidence of th© 
zoonoses listed and were therefor© outside the scope defined in the heading of th© annex. 

In reply to questions raised on th© subject of rabies, h© said that the us© of anti-
coagulants in the control of bat-transmitted rabies had been successful in experiments 
conducted in Mexico. Anticoagulants were both applied to the fur of bats and injected into 
cattle, but the latter type of application was not yet entirely acceptable sine© it had to be 
proved that it did not produce residues in meat9 milk, etc. In both cases, a large number of 
vampire bats were observed to die. 

Concerning the control of dog rabies, attempts to limit th© dog population by anti-
fertility agents had not yet proved practicable, and there was still no substitute for th© 
elimination of dogs. Several courses for training staff in modern rabies diagnostic 
techniques, ©specially the fluorescent antibody method, had been held in the various regions. 
It was not yet possible to reduce the number of injections given to patients exposed to rabies； 
the new vaccine was still in the experimental stage, though in trials held so far it had proved 
highly potent. 

There were two separate types of rabies infection in rodents； the first was transmitted 
by carnivores such as dogs or foxes to squirrels, rats, etc” but the second type, in voles, 
field mice, etc., had no correlation with fox or canine rabies and its epidemiological 
significance was not yet fully understood. The WHO Reference Centre in Coonoor, Southern 
India, had recently kept under observation a dog without any clinical symptoms of rabies that 
had infected a child. Tests had shown that the dog, though apparently healthy, was in fact 
excreting the virus in its saliva. However, such cases were extremely rare and could not be 
taken into consideration in the treatment of exposed persons as recommended by the Expert 
Committee on Rabies. They were to be regarded as medical curiosities. The risk of airborne 
rabies infection to laboratory workers was a real one, and the new edition of the WHO monograph 
Laboratory Techniques in Rabies dealt with th© precautions to be taken. 

Regarding the therapy of hydatidosis, WHO-supported research was trying to attack the 
problem. For the treatment of the adult tapeworm, numerous drugs were being screened 
systematically, but the ideal anthelmintic had not yet been found. For dealing with the 
larval form in animals and man, one approach was the testing of drugs on infected rodents, 
another, studies of th© permeability of th© cyst and th© biochemistry of th© membrane in 
relation to th© penetration of drugs. As yet, however, there was nothing that could be 
recommended for practical us© in th© field• That work was also relevant to the therapy of 
cysticercosis. 

Concerning toxoplasmosis, there were no reliable statistics on which to base an opinion 
as to th© increase or otherwise of congenital infection in recent years. The history of the 
disease showed that it tended to turn up where it was looked for, both in man and in animals, 
and paediatricians were now becoming more aware of it; it was also becoming easier to 
diagnose because of advances in laboratory testing techniques. It was therefore likely that 
an apparent increase in incidence was due to improved methods of diagnosis combined with 
increasing awareness on the part of clinicians. 

On th© question of the division of responsibility between FAO and WHO, diseases that were 
primarily of economic and agricultural importance were dealt with by FAO. Diseases that were 
primarily of public health significance (which were fewer in number) were either dealt with in 
joint programmes or by WHO alone. FAO did not have a research programme comparable to WHO'S, 
so in many cases th© latter undertook responsibility for research and FAO for field programmes. 
WHO's effort in research was restricted to zoonoses, comparative medicine and other problems, 
i.e., animal conditions that were of importance in medicine or public health. A number of 
plant, mineral and other toxins that were important in veterinary practice might not be signi-
ficant for human health unless they produced residues in milk or meat. Mycotoxins, including 
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aflatoxins, fell within that group and were dealt with by WHO as well as by FAO. The WHO 
programme for training included training in that aspect of toxicology. There were indications 
that aflatoxins in human food might indue© hepatomas. Animals might occasionally act as 
monitors for poisons in the environment, as had happened in a recent case in which sheep had 
become affected by a nerve gas before it was noticed by other means. Paralytic rabies and 
foot-and-mouth disease were more of economic than public health importance. However, WHO/PAHO 
dealt with those diseases in the Americas because of the historical development of international 
health work in that Region. 

It was quite correct that the food hygiene laboratory was the central and most important 
component of the food hygiene programme and its administration and related legislation were 
other important components. Those factors were being given priority in the headquarters 
programme as well as in assistance to countries. Moreover, efforts were being constantly made 
to develop standardized and simple laboratory methods that could be employed in laboratories 
with modest resources. 

In reply to Dr Venediktov, the FAO/WHO monograph on laboratory techniques in brucellosis 
had been prepared by Alton and Jones, with some chapters contributed by experts with special 
knowledge of certain aspects. According to the usual practice, the draft had been circulated 
to brucellosis experts in different countries and their views had been taken into account in 
the monograph. A new edition with a wider authorship was now being prepared. As for other 
publications, only those resulting from symposia held jointly with universities and other 
institutes were published outside WHO. The classification of animal diseases proposed by the 
United States National Cancer Institute was used as the basis of WHO work, as it was the best 
developed of those available and had a coding system suitable for mechanical processing. 
It had been modified as required after use in the WHO programme and for application to 
different situations. The programme for training in the socioeconomic aspects of zoonosis 
had just been launched• WHO was continuing to expand it, and was negotiating with other 
institutions beside the two universities mentioned with a view to setting up more centres. 
The countries whose hydatidosis control programmes were analysed included New Zealand, 
Australia (Tasmania) and Iceland. A partial analysis in other countries was also made. 

He realized that some aspects of the problem of zoonosis, such as the ecological and 
socioeconomic aspects, had not been treated adequately due to lack of space. As to future 
developments, a number of suggestions for future work were to be found in the body of the 
report before the Board• 

There were two main guidelines where programme orientation was concerned: the first was 
the resolutions adopted by the Health Assembly and by the Executive Board, as well as the 
views expressed by delegates and members during discussions； the second was the needs of 
other programmes, both within WHO and in other members of the United Nations family, which 
required veterinary public health collaboration. The chief criterion used, however, was 
relevance to public health and human medicine. 

The DIRECTOR-GENERAL, in reply to Professor Sulianti, said that the reason why 
WHO work on foot-and-mouth disease was confined to the Americas was that in 1952 the 
Organization of American States had authorized the Pan American Health Organization to work 
in foot-and-mouth disease and paralytical rabies for as long as the specialized agency for 
agriculture was not able to take responsibility for these subjects. 

(For continuation, see summary record of the eighth meeting, section 2.) 

The meeting rose at 5.35 p.m. 
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1. INTERNATIONAL STANDARDS AND UNITS FOR BIOLOGICAL SUBSTANCES : Item 2.7 of the Agenda 
(Document EB5l/7) (continued) 

Professor FLAMM said that, although he now knew that the figures given in the right-
hand column of the table in the draft resolution before the Board indicated milligrams of 
lyophilized serum, he still did not understand the proposed method. If animals were 
immunized for the purposes of serum production, different titres of antibodies were obtained; 
what could be gained from knowing the amounts of protein in lyophilized serum? 

Dr OUTSCHOORN (Biological Standardization) replied that the figures did not indicate 
weight of protein; they were derived from the total content of material in an ampule. 
The international standard was prepared by taking a large batch - or, in the case of serum, 
a large volume - of material distributing it in ampules, and freeze-drying it. The contents 
of an ampule might then include antibody material, some vehicle, a stabilizing substance, 
but no substance that might interfere with a biological assay. The total weight of the 
material was estimated by determining the variation in a large number of ampules. With 
modern methods of filling, and with laboratories specializing in biological standardization, 
very accurate machines reduced variation to a minimum. 

The decision that, for example, in the case of tetanus antitoxin 47 mg represented 
1400 international units was an entirely arbitrary one taken by the Expert Committee on 
Biological Standardization and agreed to by the participants in the assay. The unit of that 
particular size was selected purely for convenience. Difficulties had been encountered 
when the international unit of penicillin, of too small a size, had been defined; they 
illustrate the usefulness of expressing dosages in small numbers of units. Having decided 
on the size of unit and the weight of the contents of each ampule, the decision of the 
Expert Committee or other competent body consisted in stating that since there were 1400 units 
in the ampule which contained 47 mg, the international unit must therefore be 0.03384 mg for 
tetanus antitoxin. 

There was no question of relating units to a component in the serum. If the amount 
of protein nitrogen, for example, could have been taken as an indication of the amount of 
biological activity, no biological standard would be needed; but protein nitrogen could 
vary from one sample to another and the biological activity remain the same, in which case 
the number of international units as measured by assay in terms of the international standard 
would be the same. 

Dr VENEDIKTOV said that he had doubts about the application of the method proposed from 
the point of view of the public health administrator. When standards were established there 
should be some means of finding out how, by whom and where the procedures had been carried out. 
Specialists knew where to find such information, but there should be documentation for general 
reference. That might prove useful, for example, in assisting national authorities in 
bringing national reference preparations up to the level of the international standards. 
Also in regard to the names of standards, refusal to follow the rule, as in the case mentioned 
by Dr Outschoorn, was understandable. He knew that for purposes of standardization it was 
necessary to preserve some originally established names of preparations, but the task of 
standardization of terminology and nomenclature was enormous, and if new names were not 
properly agreed or if clear references were not given, national authorities would Ьессмпе 
confused. 

He supported the draft resolution, which was long and complicated, on the understanding 
that the Director-General might wish to make certain changes before the Twenty-sixth World 
Health Assembly. 

The DEPUTY DIRECTOR-GENERAL suggested that, as each standard had been studied before 
its establishment by a meeting of experts, the draft resolution recommended for adoption by 
the Health Assembly might be accompanied by a document indicating for each standard the 
number in the Technical Report Series in váiich the justification for its establishment and 
approval could be found. 
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He was afraid Dr Venediktov had misunderstood Dr Outschoorn's reference to the League 
of Nations Permanent Commission of Biological Standardization's refusal to lay down a fixed 
rule for the establishment of methods of use of standards. The reasons for the refusal 
were the concern - just that concern expressed by Dr Venediktov - that allowance should be 
made for progress and for the gradual development of new methods and procedures. 

Dr OUTSCHOORN pointed out that the recommendation in the draft resolution that inter-
national standards and units be recognized was addressed to Member States. The programme 
of biological standardization had developed over 37 years in international organizations, 
and the international standards and units had been established with the intention that 
Member States should use thera. The later paragraphs of the draft resolution, following the 
list of standards, referred to the procedures by which Members might promote their use, and 
to certain procedures needed to ensure that WHO'S biological standardization programme 
continued to be useful. If the wording did not meet with the approval of the members of 
the Board everything possible would be done to improve it, and if any new questions of 
substance were raised every effort would be made to obtain additional information as required. 

The Deputy Director-General had clearly explained the reference to the League of Nations 
Permanent Commission of Biological Standardization. Procedures for the use of standards 
should not be specified in such a way that they became obligatory. Information had been 
collected on the methods used when a standard was studied and established, or on methods in 
current use in different parts of the world. The list of biological substances which had 
been published separately from the reports of the Expert Committee on Biological Standardization 
since 1972 (in accordance with the decision of the Executive Board at its forty-ninth session), 
contained references to published work and unpublished working documents giving details of 
such methods. The unpublished working documents were kept for a number of years, and any 
interested worker could consult them; they would find detailed descriptions of all methods 
used and all the preparations studied and selected, together with the way in which the 
proposed potency had been arrived at. 

Sir George GODBER said that he understood the intention of the draft resolution to be 
not to state views on what the equivalents of a standard unit should be but to report that 
the Expert Committee and collaborating scientists had reached the conclusion that the 
quantities of the standard preparations listed were in each case equivalent to one international 
unit. If that were so, the heading of the right-hand column of the table in the draft 
resolution should be amended to read: "Quantity equivalent to one international unit". 

It was further recommended that the Health Assembly accept the definitions of the units 
as listed and that countries use the standards, obtaining the ampules of the standard quantity 
frem WHO, which would then provide the information on how that standard could be compared 
with those in use at the national level, for the purpose of adjustment of the latter. It 
was hoped that by that means the estimates of the strength of preparations produced in 
countries would be stated in terms of the standard units listed in the draft resolution. 

Decision： The amendment proposed by Sir George Godber was adopted. 

Dr VENEDIKTOV inquired about the Director-General's responsibilities and those of the 
Board and the Health Assembly regarding decisions on units and standards. Operative 
paragraph 1 of the draft resolution recommended for adoption by the Health Assembly might 
have to be amended to provide for approval by the Health Assembly of changes made by the 
Director-General, 

Following an explanation by the DEPUTY DIRECTOR-GENERAL of the procedures that must 
precede any addition to or replacement of international standard biological preparations by 
the Director-General, Dr VENEDIKTOV said that the Russian text of the operative paragraph 
in question should be amended. 
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Dr MALDONADO said that operative paragraph 3 of the resolution recommended for adoption 
by the Health Assembly in the draft resolution before the Board should refer not only to the 
use but also to the production of biological standards. 

The DIRECTOR-GENERAL explained that operative paragraph 3 referred to the use of standards 
that were to be observed both by producers and users of biological preparations, not to 
therapeutic use of those standard preparations themselves. In the case of insulin, for 
example, the firm producing it should use the standard established by WHO. Again, both 
producing and importing countries were asked to apply the standard to confirm the potency of 
insulin preparations. 

Decision : The resolution was adopted as amended. 

2. PROGRAMME REVIEW: VETERINARY PUBLIC HEALTH: Item 2.9 of the Agenda (Document EB5l/9) 

Dr BERNARD, Assistant Director-General, introducing the item, said that the Director-
General had felt that the moment was opportune to introduce veterinary public health in the 
series of programme reviews examined by the Executive Board at its January sessions. The 
subject had occupied WHO since the First World Health Assembly and the second session of the 
Executive Board, when the discussions on rabies and brucellosis could be considered to have 
initiated the Organization's programme in that field. The programme had grown considerably 
with the years, following the discussions and decisions of successive Health Assemblies and 
sessions of the Board. Animal pathology had won increasing attention in its relationships 
with human health. It had been recognized that enzootic diseases of domestic and some other 
animals should be studied in connexion with some human endemo-epidemic diseases. The 
Organization's programme had thus been concerned mainly with the zoonoses, but it had been 
extended, as the report in document EB51/9 showed, to other fields as well, including the 
hygiene of foodstuffs of animal origin and comparative medicine, in which the animal was 
studied as a model for human disease and used as a subject of experiment. Those aspects were 
gaining every day in importante. 

The work of the Veterinary Public Health unit of WHO was carried out in close cooperation 
with many other units, not only those in the Division of Communicable Diseases but also those 
responsible for the control of food products and for the participation of WHO in the work on 
the Codex Alimentarius. Close links were also being established with the Cancer and 
Cardiovascular Diseases units, and with others responsible for noncommunicable disease subjects, 
in regard to which comparative medicine was of particular importance. Cooperation with FAO 
had been developing well for many years on the basis of a division of responsibilities； WHO 
concerned itself strictly with veterinary public health questions which affected or 
influenced human health. 

Finally, he drew attention to the definition of veterinary public health elaborated by a 
WHO Advisory Group and reproduced at the end of the first paragraph of the introduction to the 
document before the Board, which well expressed the basic philosophy on which the programme 
was established. 

Dr ABDUSSALAM, Veterinary Public Health, spoke of the tradition of collaboration that 
had characterized research in human medicine and veterinary medicine and that had led, for 
example, to the discoveries of the first animal virus, the first mycoplasm, the first cancer 
virus and the first cancer and helminthic vaccines, and he recalled the reasons for the later 
development of organized participation of veterinarians in public health practice; that had 
really started after the Second World War with the spread of zoonoses such as rabies in 
countries affected by the war, with the growth of food animal industries and the urgent need 
to restock; in the absence of modern preventive measures brucellosis and certain other 
zoonoses had been introduced. There had also been political changes resulting in greater 
attention to the health of rural workers, which along with the removal of epidemic diseases 
had helped to bring problems of veterinary public health into prominence. 
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Thus, as Dr Bernard had explained, WHO had been entrusted with questions of zoonoses 
control and food hygiene early in its history, after which other programmes such as that of 
comparative studies on chronic degenerative diseases had been added along with other work 
requiring the use of animal models. Drawing attention to the section of the report in 
document EB5l/9 devoted to the problem of zoonoses, he described the situation with regard to 
rabies, which was prevalent in all continents except Oceania and Antarctica and was still a 
very important disease. Dog rabies was still widely prevalent and resulted in post-exposure 
treatment of 0.5-1.5 million persons every year. Those who had undergone vaccination knew 
how emotionally stressful and in some cases painful the reaction could be. In addition, they 
entailed considerable expenditure for the maintenance of vaccination and other control services. 
In the Americas there existed the economically important problem of rabies transmitted by 
vampire bats; half a million cattle were estimated to die of it annually, representing a loss 
of US$ 50 million. Other zoonoses had similar public health and economic importance, as 
exposed in the document. 

Food hygiene had also become important with the increase in tourism, the use of common 
kitchens and increasing consumption of processed foods. The growth in international trade 
in foodstuffs since the Second World War underlined the need for standardization and closer 
international cooperation in that field. 

Taking the example of rabies to illustrate what had been done by WHO to help solve the 
problems he had adumbratedhe said that, among other things, emphasis had been placed on 
post-exposure treatment such as cauterization of wounds after a dog bite - which WHO had shown 
could be replaced by simple washing with soap and water; work on the development of safer 
and more potent vaccines that could b© employed without the risk of paralytic accidents in 
the treatment of exposed persons and also for immunization of persons at risk was continuing. 
He described the progress made in the use of suckling animals for the production of virus and 
preparation of vaccines, as well as in tissue culture, which allowed purification of the virus 
with minimal non-viral material for vaccines. WHO reference centres had recently prepared 
and tested a vaccine of which a single injection was sufficient to protect monkeys and guinea 
pigs against challenge several hours before vaccination. Trials had also been carried out on 
human volunteers, and it had been observed that a single injection of that vaccine produced a 
rise in antibody titre comparable with 14 injections of the old vaccine, promising simpler and 
safer treatment of exposed persons. Much progress had also been made in animal vaccines, 
especially at the Pan American Zoonoses Centre and reference centres, where cheap vaccines 
prepared in tissue culture had been developed for use on a mass scale for dog vaccination in 
areas where dog rabies was highly prevalent, and also for the protection of cattle against 
the paralytic form of the disease transmitted by bats in Latin America. A recent scientific 
group had expressed the opinion that it might not be urgent to continue to develop further 
animal vaccines because satisfactory and effective vaccines were now available. 

He went on to outline the spread of wildlife rabies in Central Europe. In 1968 the 
European Conference on the Surveillance and Control of Rabies had asked WHO to intensify 
studies of that form of rabies. A number of laboratories were participating in that 
programme. Among useful findings it appeared that the fox was the maintaining host and that 
no other carnivores in the endemic area were found to maintain the disease in the absence of 
infection from foxes. Methods for estimating numbers of foxes had been developed, and 
gassing at critical periods in the ecology of foxes had been found to help reduce the fox 
population to an extent where, under European conditions, transmission ceased. Special 
strains of rabies virus had also been discovered in rodents that were self-limiting and not as 
invasive as fox strains; it took several passages in young laboratory mice to isolate those 
strains, and by subsequent passages carnivores such as foxes could be infected. It appeared 
that the rodent strains played little part in the epidemiology of rabies, but their exact 
significance was being further studied. 

Referring to the work on hydatidosis (paragraph 3.4 of document EB5l/9), he said that, 
from an analysis of different control programmes, it had emerged that the successful pro-
grammes were each characterized by three features. They had all been carried out, first, on 
islands; secondly, in areas where the population was highly literate and thus responsive to 
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public health education; and thirdly, where the necessary economic factors were present and 
identifiable as incentives to control action. On the basis of that analysis, programmes had 
been started in Uruguay, Argentina and Cyprus and others were envisaged elsewhere. Also, the 
Pan American Zoonoses Centre, which was helping in two of those programmes, had become an 
important centre of hydatidosis research. 

WHO was pursuing its work on the socioeconomic consequences of the zoonoses in accor-
dance with the Board's request in resolution EB49.11. Details of that work were given in 
paragraph 3.6 of document EB51/9, together with a reference to the measures being taken to 
encourage training. 

Education and training were an important part of the Organization's veterinary public 
health programme. Planning was largely dealt with by joint FAO/WHO expert committees, in 
addition to which special meetings were held on veterinary public health education. Five 
seminars had been held under the aegis of the Regional Office for the Americas, as men-
tioned in paragraph 6 of document EB5l/9; training courses had also been held. A table 
listing the fellowships awarded in veterinary public health was also included in paragraph 6. 

The Organization's assistance to countries, which was dealt with in paragraph 8, fell 
into three categories： zoonoses control, food hygiene and education. In addition, the 
Pan American Zoonoses Centre and the Pan American Foot and Mouth Disease Centre had deve-
loped into two powerful instruments of assistance, providing training in a wide range of 
subjects in their respective fields, furnishing reference services and sending out epide-
miologists to help countries field programmes and also in cases of emergency. It was 
hardly surprising that countries in the Americas accounted for a large percentage of those 
that had received WHO assistance in those fields in recent years. 

With regard to coordination and collaboration (paragraph 9), the Veterinary Public 
Health unit worked closely with several other units within the Organization and also main-
tained contact with FAO, the International Agency for Research on Cancer, and the Inter-
national Office of Epizootics. One recent development was that FAO had revised its 
priorities, was to place less emphasis on the zoonoses of minor economic importance and to 
concentrate more on animal production which meant that there would be an added burden on 
WHO. 

With regard to future developments (paragraph 10), WHO had now acquired sufficient 
experience to enable it to assist countries wishing to reorganize or expand their veterinary 
public health services and the potential being realized in the American region pointed to 
the possibilities for developing field projects elsewhere - a trend that was indeed already 
apparent. 

One aspect of the programme which required expansion was the training of veterinarians 
to carry out public health work - and there again, the Americas had pointed the way. 
Another concerned the need to improve veterinary public health generally in those countries -
notably in Africa - whose potential for producing animal food for export was hampered by 
the prevalence of certain zoonoses, 

Veterinary public health also had a contribution to make in regard to the environment； 
research methods should be directed to the use of animals as sentinels of harmful environ-
mental substances, which was far from being a new idea. Furthermore, attention should be 
paid to the recycling and disposal of animal waste. Lastly, laboratory animal medicine 
should be developed as a new specialty in veterinary medicine； a start had already been 
made with consultations held recently in Geneva on the subject. Those and other aspects 
of proposed future developments were considered in the report before the Board. 

Professor BEVERIDGE, Veterinary Public Health, said that the contribution of animal 
studies had been less significant in the case of the degenerative diseases than in the 
case of communicable diseases and diseases of nutritional deficiency. That was because 
the degenerative diseases, being of less economic importance in animal husbandry, had not 
attracted the necessary funds for research. For that reason, WHO had enlisted the co-
operation of veterinary pathologists to create the necessary links between the veterinary 
and medical professions in those studies. 
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The Organization*s main effort had been directed at cancer, where much information was 
already available in the veterinary field. It had established a reference centre and members 
of the eleven collaborating laboratories listed in Annex 2 to document EB51/9 had convened 
several meetings to compare findings with a view to compiling a histological classification 
of tumours. The purpose was to provide a sound basis for comparative oncology in general 
and for epidemiological studies and therapeutic trials in particular. Further, two or three 
animal cancer registries had been established with WHO help. As a result, it had been 
discovered that there existed tumours which, though highly malignant in man, did not progress 
in animals. That seemed to suggest the need for a study to ascertain the nature of the 
inhibiting factor. 

The studies on the causes of neoplasia had concentrated on the viral etiology of tumours 
in general and of leukaemia in particular, in which connexion WHO had organized symposia 
attended by both veterinary and medical research workers. One of the discoveries made by a 
WHO collaborating laboratory was that feline leukaemia was caused by a virus, and preliminary 
results of work now under way to produce a vaccine had been encouraging. Other etiological 
studies were related to the geographical distribution of tumours and offending carcinogens in 
foodstuffs and the environment generally. For example, cancer of the urinary bladder was 
common in cattle in areas where there was bracken fern. The offending substance in the plant 
had been studied and had been found to pass through the milk of cows eating bracken, which 
seemed to suggest a potential hazard for cancer in man. It was now planned to study the 
effect of milk of such cows on young monkeys. A correlation between stomach cancer in man 
and bracken in the environment had already been noted in parts of the British Isles. 

WHO'S programme on the cardiovascular diseases had not been quite so successful, the 
subject being somewhat more diffuse than cancer, with the result that it was more difficult 
to produce workable models, but one of the aims was to find naturally occurring models in 
animals for use in studying the basic mechanisms involved in, for instance, atherosclerosis 
and hypertension. 

With regard to neuropathology, WHO had set up â laboratory to which specimens could be 
sent for consultation on animal diseases, and one finding that had emerged from the studies 
concerned slow viruses. The techniques evolved in the study of scrapie had been applied to 
certain human diseases, some of which, transmitted to non-human primates, had been found to 
have a long incubation period running, in one case, up to eight years. 

Congenital malformations occurred in all species with much the same variety, frequency 
and epidemiological characteristics as in man, but hyperthermia, recently recognized in animals, 
had not yet been investigated in man. The subjection of female rats and guinea pigs in the 
early stage of pregnancy to an increased temperature of approximately 2.5°C tended to result 
in multiple deformities in the offspring. While there might be no gross abnormality at a 
somewhat lower temperature, the offspring frequently had a smaller brain than normal and a 
lowered learning capacity. It was therefore possible that hyperthermia in women might affect 
the intelligence of the baby. A WHO laboratory was working on the problem using non-human 
primates, but as yet no results were available. 

Referring to immunopathology and the connective tissue diseases, he said that despite 
continuing research there was still no satisfactory model for rheumatoid arthritis. Models 
did exist for other diseases such as systemic lupus erythematosus, and the studies showed 
that, in the case of dogs, it was probably not a genetically transmitted disease as had been 
suspected, but perhaps caused by a virus which was present. Successful transmission studies 
had been undertaken. 

On the question of epidemic influenza, he said that, while the early view that pandemic 
strains were related to animals had largely been discounted in the present century, the feeling 
had none the less persisted in some quarters that there was some connexion with animals. WHO 
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had accordingly encouraged studies, which had revealed that subtypes of influenza virus A 
were present in a wide variety of species, in some cases the antigens corresponding with those 
in human strains. For instance, the antigens found in both the Hong Kong and Asian influenza 
strains, although new to man, already existed in both birds and horses. It was now thought 
that the new pandemic strains arose through hybridization between animal and human strains and 
WHO was accordingly encouraging widespread studies into the ecology of influenza. 

The Organization was also engaged in a programme of comparative virology to define more 
nearly the zoological characteristics of animal viruses with a view to relating them to human 
viruses. A similar study was being carried out for mycoplasmas. 

The Organization would pursue its existing studies into comparative medicine and also 
hoped to embark on programmes in environmental health, pollution and possibly psychosomatic 
illness in animals. 

Dr HENRY said that the countries of the American Region were actively fostering the close 
relationship between ministries of health and agriculture that was essential if accurate 
information was to be made available on the zoonoses and their impact on public health. 

Referring to bat-transmitted rabies, he asked whether any information was available on 
the use of anticoagulants as a means of eliminating the bat population. 

Dr SAENZ said that another species of bat had been discovered in a part of South America 
which was not blood-sucking but carried the rabies virus and covered a far wider area. 

Recent work had highlighted the importance of the intradermal method of vaccination for 
rabies, but a clear distinction should be drawn between post-exposure treatment in an infected 
zone and preventive vaccination. 

He asked whether the Secretariat had given any thought to the possibility of airborne 
rabies infection, which would raise the question of protection for those working with the 
virus in laboratories. 

On hydatidosis control, he stressed the need to find a drug that acted at the duodenal 
level, since that might ensure the complete elimination of the tapeworm from the animal's 
intestines. 

Further, he noted the wide variety of hydatid antigens, each country producing its own. 
It seemed to him that WHO should perhaps recommend the need for a standard product so as to 
provide a basis for comparison of research. 

Another point to be borne in mind when assessing programmes against hydatidosis was the 
sharp drop in the number of sheep owing to the introduction of synthetic fibres. He stressed 
the need for continued field studies, since many wild animals were undoubtedly reservoirs 
of disease. 

Lastly, he asked whether the apparent significant increase in congenital toxoplasmosis 
in infants was due to improved diagnosis or to some other cause. 

Professor PACCAGNELLA said that he did not see any reference in the report to toxico-
logical problems, with regard either to food hygiene practices or to assessment of the 
consequences of increasing morbidity and mortality in animals owing to toxic agents and 
to the fact that the health services in such cases were as yet unprepared. Trained 
personnel were needed and toxicological diagnostic laboratories should be organized. There 
were many elements of contact with human health problems, for instance, in environmental 
health, and work on toxicology would seem to fall within the definition of veterinary public 
health given in paragraph 1 of the report. 
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Dr HEMACHUDHA said that the prospects for rabies control were encouraging. There remained 
the problem, however, of countries where licensing of dogs was still not the practice, where 
there were stray dogs and v̂ tiere killing of dogs was unacceptable. He therefore wondered 
whether WHO should investigate the matter further and consider the possibility of some form 
of fertility control. 

Professor TIGYI, referring to the table in Annex 1 to the report giving data on the 
prevalence of zoonoses in different countries, asked why only 13 European countries had been 
listed• It would be useful to have information on the prevalence of zoonoses in other 
countries of Europe. 

Dr RESTREPO said that those who worked in the South American Region were aware of the 
great progress made in the control of zoonoses and in food hygiene in the area through the 
active collaboration of WHO. 

One or two points in the report seemed to him to need fuller elaboration. The first 
related to public health laboratories； an effective programme of food hygiene required a 
good network of public health laboratories at all levels, with good coordination and 
standardization and an efficient sample supply system. The report should make clear how such 
a network could be established within WHO programmes. 

The second point related to the diagnosis of rabies. The report should lay more stress 
on the need for training of staff and for the standardization of techniques, since these were 
among the most serious problems confronting countries in their efforts to control the disease. 

Thirdly, the report should include specific references to the legal mechanisms ensuring 
food hygiene control, since in many countries those mechanisms needed revision. 

Dr RAMZI said that his country would be helped in its efforts to develop a method of 
controlling hydatidosis by WHO experience in the fight against that disease. He would also 
like to know whether it was now possible to treat patients bitten by rabid dogs by one instead 
of 14 antirabies injections. 

Dr VENEDIKTOV said that the report was a reminder that health problems could not be treated 
in isolation from other problems. Sociology, public health and animal health should not be 
separated but be seen in relation to one another and to nature as a whole. In fact, because 
of the close connexion between diseases in laboratory animals and diseases in domestic and 
wild animals, it was difficult to draw a clear distinction between their separate aspects. 

He had a number of technical questions to raise concerning the report. Who were the 
authors of the revision of the monograph on laboratory techniques on brucellosis that was 
referred to, how had it been drawn up, and when would it be published? Which three countries 
were involved in the analysis of successful hydatidosis control programmes and what lessons 
were to be learned from that analysis? Two universities, in the United Kingdom and in 
Australia respectively, had been suggested as possible centres for research and training in 
the economics and mathematical modelling of animal diseases； could not other universities, 
located somewhere between these two points, also be considered as research centres? Why had 
WHO adopted the system for processing data on the epidemiology of degenerative diseases in 
animals that had been developed at the United States National Cancer Institute, in preference 
to others? Finally, why had the account of the proceedings of four international symposia on 
the use of primates in medicine not been published by WHO? 

He could not agree that the Second World War was the major factor in bringing about the 
spread of rabies in Europe, since the disease became prevalent some time after the end of 
the war; other factors must also have played a part. 
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On the question of collaboration with FAO, the areas of responsibility of the two bodies 
should be more clearly defined. FAO was responsible for training veterinary surgeons, for 
disseminating information, and carrying out research into diseases in animals, but it seemed that 
it gave only low priority to the question of zoonoses, FAO should be made more aware of its 
responsibilities in the field of veterinary services in general and zoonosis in particular. 
WHO'S field of competence in regard to zoonosis research should also be clearly defined» 

Dr BERHANE said that the report referred to rodents harbouring the rabies virus in a more 
attenuated form. He wondered whether other countries beside his own had had experience of 
healthy dogs that proved to be carriers of the disease. What was the role of aflotoxins in 
veterinary medicine, and what was likely to be the effect of the consumption of such toxins on 
humans? 

He agreed with the views of the previous speaker regarding the role of FAO; if that body 
was justified in ignoring zoonoses of minor economic importance, then WHO would be justified 
in ignoring human diseases that were not of epidemiological importance. So long as there was 
a relation between zoonoses and human health, it was FAO*s primary duty to support research 
on the subject. 

Professor SULIANTI said that the report had not touched on all aspects of the problem of 
zoonosis control； perhaps that was because the terms of reference of the WHO Advisory Group 
on Veterinary Public Health were limited. She wondered why WHO work on foot-*and«mouth disease 
was confined to the Americas• She would also like to know what factors guided the 
DirectorKieneral in developing the programme of veterinary public health; did there need to 
be a high rate of disease in humans, a high rate of disease in animals, a high morbidity rate, 
or a potential hazard to humans? The report had stated that, whereas half a million cattle 
had died of rabies in the Americas, only a few human beings had died from it; that would seem 
to indicate that the task of control should be one for FAO. On the other hand, some animal 
diseases did create serious public health problems. Although the report acknowledged that 
more intensive epidemiological and ecological studies were needed before control of such 
diseases as leptospirosis could be envisaged, no such studies were proposed as possible lines 
of future development. Whereas the report concluded that more veterinary surgeons should be 
trained in public health, the training of other experts equally necessary for a successful 
zoonosis control programme was not mentioned. The report should have concerned itself with 
the social and ecological factors as well as with the clinical factors involved in public health. 

Sir George GODBER said that the field covered by the report was so enormous that it was 
not possible to take account of every aspect. Professor Beveridge had pointed out that much 
that might be relevant to disease in roan was not followed through in animals because 
there was no commercial reason for doing so. Where animals were produced commercially, 
they did not have time to develop conditions that might provide useful epidemiological 
evidence. There was thus a real need to maintain colonies of animals for observation, in 
spite of the considerable problems involved. Many important facts came to light in the 
course of the commercial production of animals, particularly where artificial methods, such 
as oestrogens in poultry, were used, and far too little work was being done in that field. 
The link between the spread of common diseases and certain practices in animal husbandry was 
still far from being defined. It was a curious fact that there was very little documentation 
on comparative pathology in many commonly used laboratory animals. 

Dr ABDUSSALAM (Veterinary Public Health), said that he would deal with the more general 
questions that had been raised, and answer certain more detailed points in groups• The 
comments made by the members of the Executive Board would be most useful in deciding on 
the future conduct of the veterinary public health programme. 
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The review of the programme had been deliberately kept short, at the risk of giving only 
superficial coverage to certain subjects, in order to keep to the minimum the bulk of 
documentation before the Board. When the review was eventually published, more details would 
be included, especially in relation to the gaps that have been mentioned. The countries not 
mentioned in Annex 1 were, however, usually those which had only a sporadic incidence of the 
zoonoses listed and were therefor© outside the scop© defined in the heading of the annex. 

In reply to questions raised on the subject of rabies, he said that the use of anti-
coagulants in the control of bat-transmitted rabies had been successful in experiments 
conducted in Mexico. Anticoagulants were both applied to the fur of bats and injected into 
cattle, but the latter type of application was not yet entirely acceptable sine© it had to b© 
proved that it did not produce residues in meat, milk, etc. In both cases, a large number of 
vampire bats were observed to die. 

Concerning the control of dog rabies, attempts to limit the dog population by anti-
fertility agents had not yet proved practicable, and there was still no substitute for the 
elimination of dogs. Several courses for training staff in modern rabies diagnostic 
techniques, especially the fluorescent antibody method, had been held in the various regions. 
It was not yet possible to reduce the number of injections given to patients exposed to rabies； 
the new vaccine was still in the experimental stage, though in trials held so far it had proved 
highly potent. 

There were two separate types of rabies infection in rodents； the first was transmitted 
by carnivores such as dogs or foxes to squirrels, rats, etc” but the second type, in voles, 
field mice, etc., had no correlation with fox or canine rabies and its epidemiological 
significance was not yet fully understood. The WHO Reference Centre in Coonoor, Southern 
India, had recently kept under observation a dog without any clinical symptoms of rabies that 
had infected a child. Tests had shown that the dog, though apparently healthy, was in fact 
excreting the virus in its saliva. However, such cases were extremely rare and could not be 
taken into consideration in the treatment of exposed persons as recommended by the Expert 
Committee on Rabies. They were to be regarded as medical curiosities. The risk of airborne 
rabies infection to laboratory workers was a real one, and the new edition of the WHO monograph 
Laboratory Techniques in Rabies dealt with the precautions to be taken. 

Regarding the therapy of hydatidosis, WHO-supported research was trying to attack the 
problem. For the treatment of the adult tapeworm, numerous drugs were being screened 
systematically, but the ideal anthelmintic had not yet been found. For dealing with the 
larval form in animals and man, one approach was the testing of drugs on infected rodents, 
another, studies of the permeability of the cyst and the biochemistry of the membrane in 
relation to the penetration of drugs. As yet, however, there was nothing that could be 
recommended for practical use in the field. That work is also relevant to the therapy of 
cysticercosis. 

Concerning a toxoplasmosis, there were no reliable statistics on which to base an opinion 
as to the increase or otherwise of congenital infection in recent years. The history of the 
disease showed that it tended to turn up where it was looked for, both in man and in animals, 
and paediatricians were now becoming more aware of it; it was also becoming easier to 
diagnose because of advances in laboratory testing techniques. It is therefor© likely that 
an apparent increase in incidence was due to improved methods of diagnosis combined with 
increasing awareness on the part of clinicians. 

On the question of the division of responsibility between FAO and WHO, diseases that were 
primarily of economic and agricultural importance were dealt with by FAO. Diseases that were 
primarily of public health significance (which were fewer in number) were either dealt with in 
joint programmes or by WHO alone. FAO did not have a research programme comparable to WHO'S, 
so in many cases the latter undertook responsibility for research and FAO for field programmes. 
WHO'S effort in research was restricted to zoonoses, comparative medicine and other problems, 
i.e., animal conditions that were of importance in medicine or public health. A number of 
plant, mineral and other toxins that were important in veterinary practice might not be signi-
ficant for human health unless they produced residues in milk or meat. Mycotoxins, including 
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aflatoxins, fell within that group and were dealt with by WHO as well as by FAO. The WHO 
programme for training included training in that aspect of toxicology. There were indications 
that aflatoxins in human food might induce hepatomas. Animals might occasionally act as 
monitors for poisons in the environment, as had happened in a recent case in which sheep had 
become affected by a nerve gas before it was noticed by other means. Paralytic rabies and 
foot-and-mouth disease were more of economic than public health importance. However, WHO/PAHO 
dealt with those diseases in the Americas because of the historical development of international 
health work in that Region. 

It was quite correct that the food hygiene laboratory was the central and most important 
component of the food hygiene programme and its administration and related legislation were 
other important components. Those factors were being given priority in the headquarters 
programme as well as in assistance to countries. Moreover, efforts were being constantly made 
to develop standardized and simple laboratory methods that could be employed in laboratories 
with modest resources. 

In reply to Dr Venediktov, the FAO/WHO monograph on laboratory techniques in brucellosis 
had been prepared by Alton and Jones, with some chapters contributed by experts with special 
knowledge of certain aspects. According to the usual practice, the draft had been circulated 
to brucellosis experts in different countries and their views had been taken into account in 
the monograph. A new edition with a wider authorship was now being prepared. As for other 
publications, only those resulting from symposia held jointly with universities and other 
institutes were published outside WHO. The classification of animal diseases proposed by the 
United States National Cancer Institute was used as the basis of WHO work, as it was the best 
developed of those available and had a coding system suitable for mechanical processing. 
It had been modified as required after use in the WHO programme and for application to 
different situations. The programme for training in the socioeconomic aspects of zoonosis 
had just been launched# WHO was continuing to expand it, and was negotiating with other 
institutions beside the two universities mentioned with a view to setting up more centres. 
The countries whose hydatidosis control programmes were analysed included New Zealand, 
Australia (Tasmania) and Iceland. A partial analysis in other countries was also made» 

He realized that some aspects of the problem of zoonosis, such as the ecological and 
socioeconomic aspects, had not been treated adequately due to lack of space. As to future 
developments, a number of suggestions for future work were to be found in the body of the 
report before the Board. 

There were two main guidelines where programme orientation was concerned: the first was 
the resolutions adopted by the Health Assembly and by the Executive Board, as well as the 
views expressed by delegates and members during discussions； the second was the needs of 
other programmes, both within WHO and in other members of the United Nations family, which 
required veterinary public health collaboration. The chief criterion used, however, was 
relevance to public health and human medicine• 

The DIRECTOR-GENERAL, in reply to Professor Sulianti-Saroso, said that the reason why 
WHO work on foot-and-mouth disease was confined to the Americas was that in 1952 the 
Organization of American States had authorized the Pan American Health Organization to work 
in foot-and-mouth disease and paralytical rabies, for as long as the specialized agency for 
agriculture was not able to take responsibility for these subjects. 

The meeting rose at 5.35 p.m. 


