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1. mrROOOCl'ION 

The Second Regional Seminar on Zoonoses organized by the WHO 
Regional Office for the Western Pacific was held with the participation 
of FAO in the WHO Conference Hall, Manila, from 10 to 19 March 1970. 
It was attended by 17 participants from 15 countries. The list of 
participants, observers, conSUltants and members of the WHO Secretariat 
is given in Appendix 1. The agenda for the seminar is given in Appendix 
2. It was agreed that the participants should take the chair in rotation, 
the chairman changing for each morning and afternoon session. Dr B.W. 
Christmas and Dr Jean Segonne were elected rapporteurs. 

The seminar was opened by the Regional Director of WHO, Dr Francisco 
J. py. The objectives of the seminar as briefly outlined were: 

1. To review the ~tatus of zoonoses in the Western Pacific 
Region and the relative importance that this group of 
diseases should have in national planning for socio
economic development. 

2. To consider the epidemiology and control of zoonoses 
recognized in the Region. 

3. To consider the methodology and criteria to be used in 
carrying out the necessary surveillance and evaluation 
in accordance with the resolution of the Twenty-Second 
World Health Assembly on the socio-economic consequences 
of the zoonoses. l 

4. To identify the major food-borne diseases and intoxicants 
in the Region and to discuss how they are epidemiologically 
investigated and reported. 

Dr James H. Steele, ASSistant Surgeon General, United States 
Public Health Service, presented the opening paper on the inter-relation 
of human and animal health. In his introductory remarks, he said that 
the international control of zoonoses had a wider implication than merely 
the control of infection within the animal population or the prevention 
of transmission of these diseases to man. It has been estimated that 
the present global consumption of animal protein did not exceed 15 grammes 
per cap1 tao Reduction of the reservoir of infection in the animal popula
tion could increase available animal protein to allow the world's supply 
to exceed 20 grammes per capita. A cDnce~~ed attack on the zoonoses 
would thus contribute to human heal '~:l'L '.::, "-7 improving nutrition and 
by decreasing the incidence of transn~c~lo~e infection. 

~esolut1on WHA 22.35 • 
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Effective control, however, depended on the acceptance by countries 
of a broader definition of veterinary public health which should now be 
regarded as comprising the total community efforts influencing and 
influenced by the veterinary medical arts and science applied to the 
prevention of disease, protection of life, and promotion of the well-being 
and efficiency of man. Although recent advances in technology including 
the development of successful vaccines had made it possible to control 
rabies, brucellosis and anthrax (on a national scale), other equally 
important diseases such as salmonellosis, leptospirosis and fOod-borne 
infections now merited attention. In developing national control 
programmes, countries should apply the techniques of cost analysis in 
addition to the traditional methods of epidemiology in assessing the 
impact of and the benefits derived from such control programmes. Inherent 
in any national control project was the requirement for continued surveil
lance. 

1.1 Inter-relation of human and animal health and their implications 
in publiC health and veterinary practice 
(The following is a slightly abridged text of Dr Steele's paper) 

The biological adventurousness of animal diseases is exceeded only 
by the insatiable adventuresomeness of man. The struggle of the infectious 
diseases of lower forms of life to adapt themselves to more highly developed 
hosts is unending. As these disease agents ensure their continued existence 
by adapting themselves to a broader host spectrum they become a greater 
threat to man's well-being. Man in his most precarious position on this 
earth. has been able to protect himself from this biological onslaught by 
his skill in developing the preventive medical practices that are the 
foundation of our present public health. 

In this century man has made greater progress in holding back or 
eliminating infectious diseases than at any time since he appeared on 
earth. As advances were made in the control of host-specific human 
diseases such as smallpox, diphtheria, cholera, poliomyelitis, and 
syphilis, animal disease problems have come to the fore in many areas 
of the world as major challenges to human health. 

Animal diseases threaten man's health and well-being in many ways. 
When considering the relationship of animal health to human health it is 
well for us to be guided by the WHO definition of health: "Health is a 
state of complete physical, mental, and social ~Iell-being and not merely 
by the absence of disease of infirmity". The contributions that veterinary 
medicine can make towards the WHO objective are succinctly presented in 
the following definition: Veterinary public health "comprises all the 
community efforts influencing and influenced by the veterinary medical 
arts and science applied to the prevention of disease, protection of life, 
and promotion of the well-being and efficiency of man".l 

~finition formulated by the Joint WHO/FAO Expert Group on Zoonoses 
held in Geneva in December 1950 (WId Hlth Org. tech. Rep. Ser., 1951, No. 
40, p. 3). 

., 
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Freedom from disease is a goal that man has striven for since the 
beginning of civilization. The plagues that decimated human populations 
have been exceeded only by those that destroyed large domestic animal 
populations. The cause of these various epidemics and epizootics is not 
known except for the Black Death or plague of the Middle Ages. No doubt 
the plague bacillus (Pasteurella pestis) caused the most serious animal 
disease that threatened human health. Plague was a menace to civilization 
for a thousand years or more after the fall of the Roman empire and the 
end of its efforts to organize preventive medicine. The elimination of 
plague from the urban areas of the world has removed probably the most 
important threat to man from any animal disease. This is one of the 
outstanding achievements of our times in preventive medicine. 

There are hUndreds of diseases of animals that are infectious or 
communicable. They are variable as to their host specificity but there 
is evidence that more than 100 of them are transmissible to man. These 
include infections caused by viruses, rickettsiae, bacteria and fungi 
(see Annex 1). Among the most important are tuberculosis, brucellosis, 
rabies, salmonellosis, and the parasitic diseases. 

Bovine tuberculosis was the first major public health challenge 
to veterinary medicine; veterinarians recognized their responsibility 
and attempted to eliminate the disease. The control of tuberculosis 
among cattle in the advanced countries is one of the outstanding success 
of veterinary medicine. 

The health benefits of such a programme extend to city dwellers, 
as well as to those 1n rural areas. Bovine type tuberculosiS in man is 
almost unknown today in these countries. 

Brucellosis is an excellent example of the inter-relationship of 
human and animal health and disease. In Sweden, Norway, Holland, Denmark, 
and Finland it has been brought Under control, while impressive advances 
are being made 1n France, Germany, Japan, Korea, Great Britain, Canada, 
and the United States of America. In all of these countries the decline 
1n the infection rate among cattle is reflected in the reduct10n of 
reported human disease. 

Animal health 1s important to the phySical, mental and social 
well-being of man in just the same way as the control of animal diseases 
is important for the prevention of the transmission to man of certain 
zoonoses. Foot-and-mouth disease 1s an example of an infection which 
rarely threatens human public health directly but which can create 
havoc wherever it becomes established. It is unfortunate that in 
many areas of the world people have become apathetic with regard to 
this infeotion and are reSigned to living with it. The elimination 
of this disease from Asia is certainly not impossible and would greatly 
benefit man' s position but leaderShip must come from the veterinary 
medical profession. 
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There is another group of diseases that have somewhat less of an 
impact on the overall economy and public health than the problems we have 
been considering. These are the zoonoses cOllllllonly found among pet animals. 
Veterinary medicine has made substantial contributions in this area and no 
doubt will continue to do so. 

As subjects of research, the dog and cat have both contributed much 
to the prevention of disease and injury in man. The experimental approach 
to disease control, the understanding of physiology and pharmacodynamics 
and the development of surgical procedures would have been much more 
difficult without the contribution made possible by the use of the smaller 
animals. When used experimentally, animals should of course be treated 
as humanly as possible. Here again veterinary medicine is responsible 
for providing leadership and guidance in the human handling of these 
valuable research SUbjects. 

Aside from the direct benefits to medical research and disease 
prevention derived from the use of small animals, the companionship of 
animal pets often contributes substantially to the mental and social 
well-being of man. None of us need look further than our own households 
to measure the impact of Our pet dog, cat or bird on the family. Any 
injury or illness suffered by our pets is the concern of everyone. 

Pet animals are, however, of significant public health importance 
as a disease reservoir. By far the most important zoonosis among them 
is rabies, which has been a public health problem for many years in all 
of the Western Pacific except the southern countries. In recent years 
good control has been effected by the use of canine immunizing agents. 
This is especially true in urban and suburban areas where the greatest 
number of dogs is found. 

Other important animal diseases affecting pet include leptospirosis, 
toxoplasmosis and the dermatophytosis. LeptospirOSiS is a common disease 
among dogs, often appearing in epizootic waves. Fortunately it has not 
spread to man as often as one would expect. This is also true of 
leptospirosis among large animals. 

The chronic diseases of small animals as well as of large domestic 
animals have a less direct influence on man's health but indirectly they 
may play a very important role in research on problems having considerable 
bearing on hwnan health. The importance of research on chronic animal 
diseases, including cancer, heart and circulatory arthritis diseases, 
and the aging process in animals is well recognized. 

These new areas constitute a clear challenge to veterinary medicine. 
To get on with the task is the immediate problem; it requires mature plan
ning by all concerned and a new type of investigator who has a broad 
interest in many aspects of disease and the imagination to translate 
knowledge into application. Comparative pathology met a similar challenge 
very well at the beginning of the age of bacteriology. Theobald Smith, 
William Osler and Karl F. Meyer are all legendary medical biologists 

• 
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who had an insatiable interest in everything related to disease. The 
challenge to investigators is to probe not only communicable diseases 
but the chronic diseases that debilitate man. The public health 
investigator who opens his eyes to these problems will not want. His 
rewards will be great. 

1.2 Discussion 

Dr Abdussalam referred to the value of comparative studies in 
animals as a means of investigating human health problems. He cited the 
recent research projects on atherosclerosis involving studies on diet 
and stress. As with the notification and surveillance of human infections, 
the problems of accurate international reporting of zoonoses were linked 
with the possible economic repercussions arising from notification. 
Excessive restrictions had been imposed by some countries as a consequence 
of notification and this had tended to inhibit accurate reporting. 

Professor J.A.R. Miles commented on the likely evolution of new 
zoonoses that might emerge as a result of the continued increase in human 
and animal populations and the disturbances of established eco-systems 
following changes in the human environment. 

Dr Babudieri mentioned two factors influencing the spread of 
zoonoses: 

(1) the settlement of populatiOns in new areas where they 
came into closer contact with local sylvatic animal 
species l and 

(2) the change of environmental conditions following the 
introduction of new methods of agriculture l this in 
turn altered the former balance of animal populations 
and brought about an increase in the movement of 
livestock between countries, regions and even hemispheres. 

2. 'mE OCCIllUII!NCE OF zoc:NCSES IN THE 
WESTERN PACIFIC REGION 

The considerable variation in the amount of study given to the 
incidence of zoonoses in the different countries of the Region is 
reflected in the table showing the zoonoses reported to be present or 
absent in various countries and assessing their public health importance 
(Annex 2). In general the bacterial and viral zoonoses appear to have 
been studied more fully than the parasitic zoonoses l however the 
information available to the group was limited. The sections which 
follow report the known incidence of the more important zoonoses in 
the various countries, but exclude the arbovirus infections (although 
these are tabulated in Annex 2) because a recent seminarI has dealt 
fully with this problem. 

ISecond Regional Seminar on Virus Diseases: Mosquito-borne 
Virus Diseases (1969) Report (Document WPBV416/69). 
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2.1 fu:.stralia (Country report presented by Dr L.C. Rowan) 

Hydatidosis - While the total notifications of hydatid disease for 
the whole of Australia in 1964 and 1965 were 41 and 47. Christopher and 
Lopez after an extensive search recorded 168 cases in New South Wales 
along for a three-year periodl • The disease occurs in Macropodidae on 
the mainland, but not in Tasmania, where there is no opportunity for 
contact with the definitive host. It is most prevalent in the less arid 
areas, where intensive animal husbandry is carried out, nwnely Tasmania, 
Victoria, and certain parts in New South Wales. It has been estimated 
to be present in 20% of sheep and cattle, 5% of pigs, and 25% of country 
dogs. The native Wild dog or dingo is regarded as an important factor 
in the sylvatic cycle. 

The pattern for control has been set by the State of Tasmania. 
A Government-sponsored committee has officers going through rural areas 
to educate farmers concerning the life cycle of the parasite. Veterinarians 
regularly dose dogs With arecoline, under quarantine conditions, but this 
is regarded as purely a diagnostic and educational procedure to demonstrate 
the presence of infection and thereby emphasize the importance of not 
feeding raw offal to dogs. 

Brucellosis - This is universally present in Australia, but has 
been almost eradicated in Tasmania. Control here is by strain 19 vaccina
tion, testing of herds, quarantine and destruction With compensation. 
Where the ground is heavily infected, cows become infected after calving. 
In such cases it has been found more economical to destroy the whole herd 
and quarantine the property for a period. Vaccination of calves is 
performed at six to eight months. 

In 1967 a National Committee for the Control of BrucellosiS and 
Tuberculosis was set up, but the problem in Tasmania where relatively 
small properties are the rule differs from that on the mainland where 
much beef is raised on huge stations and herding for testing and vaccina
tion presents practical difficulties. 

The main problems are loss from abortion and reduction in milk 
yield. The methods of control have been set out at length by a committee 
of the Australian Veterinary Association2 • Prevention of infections 
among employees in the farming and meat industry is largely a matter of 
hygienic design of dairies and abattoirs. A veterinarian should be in 
charge of deSign and operation of such premises. 

lChristopher, P.J. and Lopez, W.A. (1970) Hydatid disease notifica
tions in New South Wales. Med. J. Aust., 1. 54. 

2Techn1cal Committee (1960) Report of a Australian Veterinary 
Association (Aust. Vet. J., 2§, 321). 

• 
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In Queensland, Brucella ~ has been found in pigs and also in 
rodents. It is probably contracted from wild pigs which are widely 
distributed through Australia. ~. melitensis is not present, except as 
an occasional human infection in migrants. . 

Leptospirosis - This has been reported in all states but is 
confined to areas receiving a moderate rainfall and to lagoons and 
swamps in drier areas. A variety of serotypes has been recovered from 
native rats and the marsupial bandicoot in the cane field areas of North 
Queensland. It _s at one time a problem among workers in canefields. 
A research station was set up at Ingham, and various control measures 
were taken. Legislation _s passed requiring farmers to practice rat 
control, to burn cane before cutting, and to encourage workers to wear 
protective cloth1ng,which they did not. The mechanization of harvesting 
has eliminated the problem in this area. 

Leptospirosis among domestiC animals occurs in cattle, pigs, 
horses and dogs. It is mainly due to serotype pomona, but also, to a 
lesser extent to tarassovi, grippotYphosa and hebdomadis. It is of 
considerable economic importance. Serological evidence of infection 
among abattoir workers has been reported. Clinical disease is not 
common but occasional cases occur among dairy farmers. 

Salmonellosis - As in other countries only a small proportion of 
cases is reported. Atkinson in 1968 wrote: "Information on salmonellosis 
in humans is not readily accessible. In animals Salmonella infections 
occur throughout the continent, but are even more difficult to trace".l 
The position has not changed. In 1967, lU: of cattle slaughtered in 
Brisbane were positive. 'lhirty-two serotypes were found. In 1969, Z7 
serotypes were isolated from 8.4% of pigs killed. As well as causing 
disease in humans the infection can be a cause of economic loss in sheep, 
pigs, cattle and poultry. Salmonella typhimurium remains the dominant 
serotype. 

AnthI'!lJt - Occasional outbreaks of animal anthrax occur. Human 
cases are very rare. A vaccine is available for veterinary use. 

Q Fever - This is of no economic importance in animal husbandry, 
but sharp outbreaks of clinical infection occur among abattoir workers • 

Tuberculosis - The herd incidence varies from 0.1% up to 50%. 
In general dairy farms are strictly controlled and in the larger cities 
pasteurization of milk is practised. On some larger stations where 
herding is difficult and beef cattle mix with buffaloes, the incidence 
varies from 7.2% to 35%. Non-speCific reactions due to infection with 
avian and anonymous mycobacteria have been found to interfere with the 
interpretation of the tuberculin test. Avian infection has been found 
to be common where poultry are allowed to run free with beasts. Control 
is by meat inspection at killing and by tuberculin testing, but both 
measures are applied in a variable way. Human infection with!:!. bovis 
is not camnon. 

lAtkinson, N. (1964) Salmonellosis in Australia in the world 
problem of salmonellosis, The Hague, Junk. 
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Rabies - This is absent from Australia and is excluded by strict 
quarantine measures. 

2.2 Khmer Republic (Country report presented by Mr Srey Thonn) 

Rabies - This is the most important zoonosis in the country. 
Sixty-four human cases were diagnosed between 1964 and 1968. The large 
stray dog population is very difficult to control and 350 of the 975 
canine specimens examined at the Pasteur Institute between 1960 and 
1969 were positive. 

Salmonellosis - Apart from typhoid fever few human cases of 
salmonellosis are diagnosed. However salmonellosis is of economic 
importance in pigs and poultry. 

Tuberculosis - Bovine tuberculosis is not common and only a few 
cases were found in 50 000 animals slaughtered. Among pigs slaughtered 
the incidence is 0.3 to 0.5%. 

Anthrax - Anthrax occurs not infrequently and its spread is due 
especially to the practice of salvaging the hides and horns of dead 
animals. This leads both to contamination of the soil and to human 
infections. 

Parasitic zoonoses - Nematode infections are very common and 
taeniasis (due to Taenia so11um) occurs in 1-2% of humans and in certain 
regions cysticercosis is found in 20-25% of pigs. Echinococcosis is 
rare. 

2.3 China (Taiwan) (Country report presented by Dr Y.P. Liu) 

Rabies - Rabies was introduced to Taiwan from mainland China in 
1945. Control in dogs was achieved by use of the Flury vaccine. No 
human cases have been seen since 1958 and the last canine cases were 
reported in 1959. 

Salmonellosis - Salmonellosis is widespread in domestic animals, 
the most prevalent types being Salmonella potsdam, ~. enteritidis and 
§. typh1murium in ducks and fowls, £. cholerae-suis in pigs and 
§. weltervreden in a variety of domestic animals. Despite this, the 
number of cases reported in man is small. 

Brucellosis - Brucella abortus was introduced in 1957. All calves 
are vaccinated with strain 19 below the age of six months and all adult 
reactors are slaughtered. 

Leptospirosis - Serological evidence of leptospirosis is widespread 
in domestic animals and in a limited investigation, 6.5% of human sera 
were positive. Most commonly the highest titre in man was due to sero
type pyrogenes and in animals to serotype autumnalis. 

• 
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Toxoplasmosis - Serological evidence of infection in swine is common 
and isolations have been made from a high proportion of apparently normal 
swine slaughtered in Kaosh1ung C1 ty • Desp! te this, the proportion of 
posit! ve human sera is low (12/441). 

Plague - No human plague has been recorded since 1947. 

2.4 Fiji (Country report presented by Mr Stephen Sparrow) 

Salmonellosis - Salmonella has rarely been diagnosed in animals in 
Fiji apart from~. pullorum of poultry. Neither typhoid nor any other 
salmonellosis is common in man. 

Tuberculosis - This is of importance in cattle and pigs as well 
as in man. It is difficult however to assess the importance of the 
disease as a zoonosis from past records as no diffeI~ntiation has been 
made between Mycobacterium tuberculosis and ~. bovis in either the 
medical or the veterinary field. 

In 1932, 1472 cattle were tested with a reactor rate of 12.5%: 
there were 276 clinical cases of tuberculosis in cattle in that year. 
In 1965 an eradication area was declared to include the main dairying 
areas and the reactor rate in this area is now under 0.5%. 

A large number of pig heads 
each year because of tuberculosis. 
origin. 

are condemned at post-mortem inspection 
Most of this is probably of bovine 

Leptospirosis - A survey of people (114) in an urban area in 1958 
showed an incidence of over 25% positive at a titre of 1/100: 17.6% 
serotype australis: 8.8% serotype icterohaemorrhagiae. 

A survey of slaughtered cattle (500) and urban dogs (20) in 1965 
and 1966 showed an incidence of 1.2% serotype pomona in cattle: 4% canicola 
and 15% icterohaemorrhagiae in dogs. 

~er work is required in this field. 

Brucellosis - This is not recognized as a human infection in Fiji. 
=B~ru=ce::;l~l::a:=. _sui_s has been a problem in two or three pig herds. ~. abortus 
appears to be restricted to one fairly isolated area in which it is quite 
a problem. 

Rabies, Q Fever and Anthrax have never been recorded in Fiji. 

2.5 French Polynesia (Country report presented by Dr Jean Segonne) 

Salmonellosis - Salmonella typhimurium is the dominant serotype 
in both animals and man. Outbreaks of food poisoning due to this 
organism have been reported each year since 1964. The local strains 
are resistant to chloramphenicol and tetracyclines. Kanamycin is the 
only antibiotic that can be effectively used. 
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Leptospirosis - The dominant serotype is icterohaemorrhagiae which 
is enzootic in rats and causes cases in man each year. Serotypes australis 
and canicola have each been isolated once. 

Brucellosis - Brucella abortus was introduced in 1941 and appears 
to have been eradicated again in 1946. Through strict control of cattle 
imports reintroduction of the disease has been successfully avoided. 

Eosinophilic meningitis - This is common and is associated with 
infection with Angiostrongylus cantonensis. Since 1965. between 41 and 
90 cases have been diagnosed each year. 

Rabies. Anthrax and Bovine tuberculosis are absent from French 
Polynesia. 

2.6 Guam (Country report presented by Dr Robert Haddock) 

Rabies - Zoonoses control activities on Guam have been devoted 
primarily to a rabies control programme. A total of 90 animal rabies 
cases were confirmed by one or more laboratories between 5 March 1967 
and 10 October 1967. There were no human cases. No further rabies cases 
have been reported despite continued surveillance. 

Control measures instituted in 1967 were an embargo on incoming 
dogs and cats (since replaced by a 120-day quarantine), the provision 
of village-level rabies vaccination clinics for pets. a vector control 
programme (use of sodium monofluoroacetate (1080) to poison stray dogs). 
impounding of biting animals for a 10-day observation period, and 
continued laboratory and field surveillance. 

Salmonellosis - The importance of Salmonella infections has not 
been adequately assessed. 

2.7 Japan (Country report presented by Dr Shigeo Honjo) 

Salmonellosis - The number of human cases of salmonellosis has 
been increaSing since 1965. This is attributed to the increase in 
imports of foods of animal origin for human consumption, and feedstuffs 
for animals. 

Vibrio parahaemolyticus - This salt-water vibrio is the commonest 
cause of food poisoning in Japan at present. The organism is often 
present in raw fish which is an ingredient of a number of Japanese 
dishes. 

Brucellosis - The brucellosis control campaign is providing highly 
successful and the number of reported cases in cattle has fallen from 596 
in 1965 to 50 in 1968. 

Tuberculosis - The number of reported cases of tuberculosis in 
cattle have fallen from 764 in 1965 to 260 in 1968. In the latter year 
11 cattle and six swine carcasses were condemned for tuberculosis. The 
incidence of bovine tuberculosis in man is not known. 

• 
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Swine erysipelas - This is economically important in Japan. In the 
last four years the lowest number of cases reported was 3650 in 1965 and 
the highest 26 740 in 1967. The organism usually causes only mild local 
lesions in man. 

Anthrax - A few c~ses in cattle still occur each year. 

SChistosomiasis - Human infection due to Schistosoma japonicum has 
decreased greatly probably because, with increasing prosperity, farmers 
wear better protective clothing. It is now only a problem locally. 

Toxoplasmosis - Inapparent infection is very common and, using the 
haemagglut1nation test, it was found that 15.7% of human sera, 17.2% of 
dog sera and 60% of cat sera were positive at a dilution of 1:64 or 
higher. 

The extent of clinical disease in both man and domestic animals 
requires further study. 

2.8 Korea (Country report presented by Dr Sungwoo Lee) 

Among the diseases known to be present, salmonellosis is thought to 
be widespread and both swine erySipelas and tuberculosis are sporadic. 
Herd outbreaks of tuberculosis occur, and the national reaotor rate is 
0.46%. Vibrio parahaemoJ.yticus is rarely reported. Anthrax is rare but 
an enzootic zone exists in the east. 

Brucellosis is under control but some disease is found in dairy 
animals. The national reactor incidence is less than 0.5%. 

Japanese B encephalitis is widespread and in some years occurs in 
epid~c form and as an epizootic among pigs. 

Rabies is sporadic in dogs and has been found in foxes. Canine 
rabies is controlled by the use of chicken embryo origin (CEO) vaccine 
and dog reduction. 

Trichinosis 1s rare. A sizeable epidemic occurred in the 1950s 
but no recent cases have been reported. 

cysticercosis of swine is common in the south of Korea. Bovine 
cysticercosis is not uncommon. Liver and lung flukes are problems in 
rural populatiOns. 

2.9 Laos (Country report presented by Dr Houane Sihapanya) 

Rabies - Canine rabies is important because of the large stray dog 
population and the failure to persuade the people of the importance of 
vaccinating dogs. Human rabies has not been reported. 

Salmonellosis - Salmonellosis is common in pigs and poultry and has 
been incriminated in outbreaks of infantile diarrhoea. 
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Brucellosis - Swine brucellosis has increased following the import 
of infected pigs. Human brucellosis has not been recorded. 

Tuberculosis - A limited amount of bovine tuberculosis is seen in 
the abattoirs. There is no information on the occurrence of bovine 
tuberculosis in man. 

Anthrax - This occurs occaSionally in man, usually as an occupational 
disease of veterinarians. 

ParagonimiasiS - Lung infestation occurs frequently in man, mostly 
in soldiers and peasants. 

Taeniasis and cysticercosis - These are well known and quite 
frequently encountered, due to the Laotian practice of eating raw meat. 
Hydatidosis is also encountered frequently, while trichinosis occurs in 
certain mountain regions among ethnic minorities. 

2.10 Malaysia (Country report presented by Dr Dora Tan Siew Kew) 

Rabies - Rabies has been controlled through the use of CEO vaccine. 
Since 1955 the principal control measure has been the maintenance of an 
"immune belt" 30-50 miles wide along the Malaysian side of the Thai 
border because the disease is almost invariably introduced from Thailand. 
Dog quarantine measures as recommended by the WHO Expert Committee on 
Rabies (1954)1 have also been adopted. In spite of these precautions 
an outbreak occurred in 1963, again originating from the northern border, 
but immediate action by the veterinary department succeeded in preventing 
it from spreading throughout the country. In April 1970, another out
break occurred in Malaysia. 

Salmonellosis - In Malaysia, today, salmonellosis due to "other 
Salmonella serotypes" presents a growing problem and one second only to 
ty~oid. An increasing number of strains are isolated each year and 
institutional outbreaks of gastroenteritis and food poisoning related 
to salmonellosis have been reported. Veterinary inspectors report that 
no carcasses have been condemned for salmonellosis and it is thought 
that most of the infections originate from imported feedstuffs. How
ever, as few efforts have been made to trace human cases of salmonellosis 
back to their source, this is pure conjecture. 

Leptospirosis - About 30% of febrile cases are due to leptospirosis. 
Most cases are mild and occur among Indian males between 20-40 years, 
labourers (mainly Indians) working in rubber estates or dealing with 
sewage, drainage, forestry, town cleansing and antimalarial work. 
Veterinarians, farmers, padi planters, abattoir workers and tin miners 
appear to be comparatively free from clinical leptospirosis. The most 
frequently encountered serotypes are pYrogenes, hebdomadis, autumnalis, 
canicola and icterohaemorrhagiae. 

~ld Hlth Org. tech. Rep. Ser., No. 82. 
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A serological survey employing the sensitized-erythrocyte-lysis test 
showed a high antibody prevalence of 12%. This was higher in rural areas 
(16.4%) than in towns (5.6%). Immunity was acquired as early as four to 
six years of age. High antibody prevalence ratios were found among 
unskilled labourers and oil-palm estate workers. Of five rubber estates 
surveyed, three revealed extremely high ratios (42.6% to 45.~) while 
the remaining two gave ratios of ~ and 3.3l'. '!he prevalence among 
farmers was 14.7%, among pad! planters 12% and among tin miners only 1.5%. 
Veterinary staff and Malaysian army personnel are currently being surveyed. 

The rat appears to be the only or the principal maintenance animal 
host. Surveys of domestic animals such as goats, oxen, buffaloes, piga, 
dogs and cats showed the highest prevalence in goats and the lowest in 
oxen. Leptospirosis as a zoonotic problem does not appear to be as 
serious in livestock in Malaysia as it does in the United states of 
America or in other parts of the world. However, a more thorough 
investigation is necessary to confirm this. 

Tsutsugamushi disease - '!he condition is widely present in its 
sylvatic cycle, but under normal civilian conditions, it does not present 
a serious economic or public health problem. 

2.11 New Zealand (Country report presented by Dr B.W. Christmas) 

Tuberculosis - In 1952 it was estimated that 2~ of non-pulmonary 
tuberculosis was due to bovine strains. Campaigns using tuberculin 
testing and slaughtering have eliminated tuberCUlosis from herds supplying 
milk to towns and greatly reduced the disease in other herds. As a result, 
the average annual number of notifications of non-pulmonary tuberculosis 
has fallen from 250 before 1962 to 172 over the last three years. Over 
the last five years bovine strains have been iSQlated from 79 human cases 
1n Auckland; 55 of these were long-standing pulmonary cases. 

Brucellosis - Only Brucella abortus is present. Infection is wide
spread in cattle but notifications of human cases have never been very 
numerous. By law all heifer calves have to be vaccinated by the age of 
six months and a test and slaughter policy is now being introduced. 

Hydatidosis - A very active campaign is in progress to eradicate 
this disease and the average annual number of first admissions to hospital 
has fallen from 88 for the years before 1958 when the campaign cOlDDenced 
to an average of 37 over the last three years for which figures are avail
able. The greatest decrease in cases has been among children under the 
age of 15 years and, since 1964, there have been no cases under the age 
of 5 years. 

leptospirosis - Notifications of leptospirosis have increased 
spectacularly since 1964. It is a disease of dairy workers and the 
increase has correlated closely with the introduction of herringbone 
milking sheds which, while being very efficient, expose the workers to 
more urine contamination. The predominant serotypes are pomona and one 
of the hebdomadis group. (medanensis) but others are isolated from time 
to time. 
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Salmonellosis - Notifications have increased over the past few years, 
but this may be due to more thorough laboratory investigation. There is 
no evidence of increased salmonellosis in livestock. S. typhimurium is 
the serotype most often isolated. 

Toxoplasmosis - In the ten years up to 1965, only 23 definite and 
18 possible cases of congenital toxoplasmosis were seen. Between October 
1968 and May 1969, in one laboratory alone, out of 2000 sera tested by 
the dye test for antibodies to T. gondii, 164 gave titres of 512 to 2048 
and 37 of 4096 or higher. The probable incidence of acquired toxoplasmosis 
with clinical symptoms is 100-150 cases a year. 

2.12 Philippines (Country report presented by Dr P. Arambulo III) 

Rabies - This is the most important zoonosis. In 1967 there were 
155 human cases. The reservoir is in dogs. There is no known wild-life 
reservoir. 

Salmonellosis - A number of outbreaks of human salmonellosis have 
been reported. A variety of serotypes has been isolated from sick and 
healthy swine and from poultry. Further investigation is required. 

leptospirosis - Serological evidence of infection with a wide 
variety of serotypes has been found in man, domestic animals and rodents. 
Several serotypes have been isolated from rats. Only classical Weil's 
disease has been diagnosed in man, but the occurrence of 4 to 5% of 
positive sera in a large survey suggested that more intensive study 
would reveal numerous milder cases. 

Brucellosis - A serological survey showed 5% of reactors in a 
dairy herd. Infection of swine is common. One human case (said to be 
due to Brucella melitensis) has been recorded. 

Anthrax - Fourteen cases were reported in 1967. There were 11 
fatal cases. Two types occur: cutaneous and septicemic, the former 
being the more common. Infections almost always result from the consump
tion of clandestinely slaughtered carabao meat. Carabaos are thought to 
be more susceptible to Bacillus anthracis than cattle. The "anthrax 
districts" located are on the banks of big rivers. The "anthrax season" 
in livestock occurs towards the end of the dry and the beginning of the 
rainy season. 

Sparganosis - This has been reported on several occasions in man 
and is widespread in frogs (~ vittigera). It is caused by Diphyllbothrium 
~. 

Taeniasis and cysticercosis - Between 1907 and 1947, 57 cases of 
Taenia saginata were reported, and 20 cases in 1960. T. solium is reported 
every two years and six cases 1. saginata every year. No accurate data 
on Cysticercus bovis are available. In 1968, 117 of 610 177 pigs 
slaughtered in Manila abattoirs were condemned due to C. cellulosae in 
1968. 

• 

• 
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Nematode Diseases 

Ancylostomiasis - Ancylostoma ceylonium is reported in man and dogs; 
9Q% of dogs in Manila have hookworm. 

Capillariasis - Two species causing disease in man have been reported: 
Capillaria hepatica and £. philippinensis. Intestinal capillariasis 
recently emerged as a new disease in man in Ilocus Sur ("mystery disease"). 
There is as yet no definite evidence that this is a zoonosis. 

'fuberculosis - In 1965, 5202 cases, of extra-pulmonary tuberculosis 
were reported in man giving a rate of 16.1 per 100 000. There were 1712 
deaths, a mortality rate of 5.3 per 100 000. The disease is present in 
native cattle in mild forms. A 1.5% incidence of reactors was reported 
in the dairy herds tested. In pigs, 30% of tuberculosis is caused by 
the human type of bacillus. Eight pigs were condemned in the Manila 
abattoir for tuberculosis in 1965. 

Trematode Diseases 

Schistosomiasis - In 1967, 2459 cases were reported in 1967 giving 
a rate of 7.1 per 100 000. There were 559 deaths, a mortality rate of 
1.6 per 100 000. Schistosoma japonicum is pathogenic to man and animals. 
The transmission in endemic areas such as Leyte is more frequent owing 
to infections from rodents and domestic animals. 

HeterophY1asis - Important species are Haplorchis yokogawai and 
certain HeterophYes. Eggs are reported to have caused fatal cardiac 
failure and cerebral haemorrhage. Encysts occur in the following fresh 
water fishes which are dietary staples: "Kanduli" (Arius manilensis). 
"dalag" (Ophiocephalus striatus) and "hito" (Clarias"batrachus). 
Infection has been reported in dogs and cats. 

Paragonimiasis - The incidenoe in man is 0.7% in endemic areas 
suoh as Camarines Sur. Sorsogon, Samar and Leyte. The prinoipal 
intermediate host is the snail "tagagwang" (Brotea aspirata). Encysts 
occur in the crab "talangkang bato" (Parathelphusa grapSoides). In 
endemic areas, 1()(J,it: of the crabs are infected. Cats are reported to 
be the reservoir host. 

2.13 Ryukyu Islands (Country report presented by Dr Saki Ural 

Brucellosis - In a joint prograume of the health and veterinary 
servioes of the government, all dairy herds are tested yearly. No cases 
have been reported. However. Brucella suis was isolated from one sow 
in 1963. Strict quarantine and detecti~rocedures are currently 
carried out. 

Leptospirosis - In 1962, H., Motonaga isolated the serotype 
hebdomadis. from the blood of a human patient. S. Machida et a1. in 
1963 also isolated the organism from six out of 67 stray dogs t;isted. 
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Swine erysipelas - The annual incidence of swine erysipelas in pigs 
has ranged from 492 cases to 2253 (1968). H. Iha isolated the causative 
organism in 15 (6.4%) of 236 tonsils obtained from slaughtered pigs in 
1961. 

Salmonellosis - Isolated cases of salmonellosis and numerous cases 
of other bacterial food poisoning in humans have been reported, but the 
causative agents have not been classified. 

Tuberculosis - Approximately 3000 new cases are detected each year 
and, over the past five years, the estimated number of tuberculosis 
patients was 11 000. During that period, the death rate gradually decreased. 
In 1967, 140 persons died from tuberculosis, giving a mortality rate of 
14.5%. By comparison, the national average for Japan is 17,$. All 
infections are caused by the human type of Mycobacterium tuberculosis. 

Anthrax has not been reported since 1960. Rabies, bovine tuberculosis 
and rickettsial diseases have never been recorded. 

2.14 Viet-Nam (Country report presented by Dr Le-Quang-Nhut) 

Rabies - Owing to the large population of stray dogs, rabies is an 
important problem. Dog bites are responsible for 90» of human cases, A 
yearly average of five human cases was reported over the last five years. 

Rickettsiosis - Murine typhus and tsutsugamuShi disease are present. 
Murine typhus is very common in rodents and presents a minor public health 
problem. 

Salmonellosis - Due to inadequate laboratory facilities, this is 
probably grossly under-reported. However, a very large number of sero
types have been recorded by the Pasteur Institute in Saigon. Those most 
frequently isolated have been abony, java and typhimurium. In a study 
of 360 slaughtered pigs, Salmonella were isolated from 9.6%. 

Leptospirosis - A considerable number of strains have been isolated 
from pigs and rodents. leptospirosis occurs commonly in rural workers. 

Brucellosis has been seen only occasionally in cattle and swine. 
Anthrax is not regarded as very important economically. Only 31 cases 
have been diagnosed by the Pasteur Institute in the three most recent 
years for which records are available. 

Tuberculosis is COlllDon in man, but 
origin since little fresh milk is drunk. 
produced in Viet-Nam. 

is unlikely to be bovine in 
In faot, very little milk is 

Plague has been endemic since 1963. In 1969, 3850 cases with 159 
deaths were recorded. Few li. rattus or li. norvegicus now appear to be 
infected and the reservoir is thought to be in wild rodents. 
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Melioidosis - The causative organism is widely distributed in soil 
and a considerable number of cases are seen in military personnel who have 
to spend long periods in very wet conditions. 

Parasitic Zoonoses 

Clonorchiasis - Q. sinensis is commonly present (3.24% of 6722 
persons examined). 

Taeniasis - !. saginata was present in 2.05% of the same series. 

Nematodes - These infections are extremely numerous but the propor
tion of zoonoses among them has not been assessed. 

2.15 Western Samoa (Country report presented by Dr Hanipale Mose) 

Salmonellosis is present but has not been fUlly assessed. Salmonellae 
are associated with some infantile diarrhoeas. 

Tuberculosis is important in man and occurs in cattle but the 
significance of bovine infections for man has not been assessed. 

Rabies and anthrax are absent. 

('i'her zoonoses have not been recorded. 

2.16 Discussion 

The following are some of the points raised in the discussion: 

2.16.1 Rabies is well-controlled in most countries of the Region generally 
by quarantine measures or by active control programmes involving the 
vaccination of dogs and destruction of stray dog populati·ons. Yet in 
some, including Laos, Khmer Republic, Viet-Nam and the Philippines, control 
is not effective because there is no national vaccination programme, no 
control of dogs and no modern laboratory facilities for diagnosis or 
vaccine production. The true inCidence of rabies in the domestic and 
sylvatic reservOirs remains unknown. 

2.16.2 For similar reasons, plague and anthrax remain endemic and enzootic 
infections in some areas. The results obtained by the WHO special survey 
team will aid in determining the present prevalence. 

2.16.3 Leptospirosis and salmonellosis are evidently the most prevalent 
bacterial infections in the majority of countries of the Region. The 
prevalence of parasitic diseases, however, varies considerably according 
to the distribution of the reservoir host and vector population. 

2.16.4 The incidence of sarcocystis is unknown in the Region but no 
special investigation is recommended at this stage in the absence of 
evidence that the disease is a signifioant risk for man. 
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2.16.5 On the other hand, research into the epidemiology and the etiology 
of epidemic haemorrhagic fever (nephroso-nephritis) in Korea and elsewhere 
is to be recommended. 

2.16.6 Food poisoning due to fish species either inherently toxic, or 
rendered poisonous by parasitic infection was reported in Japan where a 
veterinary inspection service has been established to inspect fish supplies 
offered for sale as food. A booklet produced by the Japanese Government 
provides an excellent guidel for veterinary inspectors who must identify 
these harmful types of fish. 

Vibrio parahaemolyticus was recognized as a causal agent of fish 
poisoning in Japan. This organism has been reported to be present in 
isolates from sea mud of the Scandinavian coast, Mediterranean littoral, 
the coast of Hawaii and the northwest seaboard of the United States of 
America. 

2.16.7 The organism causing melioidosis, although reported as being almost 
relatively ubiquitous, has not been responsible for any known human cases 
in Malaysia. However, the number of cases reported in Viet-Nam suggests 
that fatigue stress or immersion in infected water could be causative 
factors. 

2.16.8 One interesting observation was that bovine tuberculosis was 
uncommon among cattle in developing countries; this was attributed to 
the smaller numbers of stock, small herds, their relative isolation and 
the lack of interchange between herds. Except in the Philippines, no 
information was available about human type tuberculosis in animals. 

2.16.9 In general, participants agreed on the necessity for medical and 
veterinary services to co-operate closely to ensure the success of control 
programmes, and on the need to set up veterinary public health programmes 
in national health services. Surveillance was considered essential in 
determining the social and economic consequences of the zoonoses. 

3. PARASITIC ZOONOSES - CESTODE INFECTIONS 
(Introduced by Dr Miles) 

3.1 Echinococcosis 

Echinococcus granulosus occurs widely in the Region while E. 
multilocularis 1s present 1n Hokkaido and the small islands in the 
northern part of Japan. 

1 
Kainume, M. (no date) Poisonous fish and shellfish, Tokyo, Sea 

Food Hygiene Association. 
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3.1.1 Life cycle. The main life cycle of~. granulosus involves the dog 
as the definitive host and sheep and cattle as the principal intermediate 
hosts. In some areas, particularly those where raw horse offal is fed to 
dogs, the horse is also an intermediate host. Wild life cycles involving 
Canidae other than the dog and a variety of herbivorous mammals are present 
in some places. Swine may also be intermediate hosts. E. multilocularis 
also has the dog and other Canidae as definitive hosts, while the main 
intermediate hosts are small microtine rodents although other mammals may 
be infected. 

3.1.2 EpidemioLogy. Man becomes infected with the intermediate stage of 
the parasite through ingesting eggs. Those who own, or have frequent 
contacts with, dogs are thus more liable to become infected. 

In dogs the period from infection by ~. granulosus to the production 
of infective eggs is six to nine weeks; in the case of ~. multilocularis 
it is four to six weeks. The eggs are shed both free in faeces and the 
form of mature proglottids. There is some evidence that ~. granulosus 
survives only about six months in the dog but further observation is 
required to confirm this. The period during which eggs remain infective 
in pasture is not yet established but there is good evidence that it may 
be several months and even years. 

Man and animals become infected from eggs shed by infected dogs. 
Young children are at greatest risk, and commonly become infected when 
they handle dogs or play in places where they are likely to pick up 
cestode eggs on their fingers. In sheep viable hydatid cysts may survive 
throughout the life of the animal and in man they may last for many years. 
The liver and lungs are common sites of election for the development of 
cysts in both domestiC animals and man. 

3.1.3 Diagnosis. The complement-fixation test which has long been used 
in diagnosis might advantageously be replaced by the more modern and more 
sensitive tests. It still has a considerable value, however, in follOwing 
up surgical treatment since the titre falls rapidly when all cysts have 
been removed. The passive haemagglutination test has proved highly 
sensitive. A titre of 1:400 or higher is considered diagnostic. Latex 
and bentonite flocculation tests are also excellent and antigens are 
available commercially. 

3.1.4 Education. In the successful control and eradication campaigns 
in both Iceland and New Zealand it has been shown that prolonged and 
intensive educational measures are essential for the control of hydatid 
disease. It is of great value to include information on the disease in 
school textbooks and to organize special school projects on this subject. 
Once enough of the population has become interested in the problem, it 
is most useful to form local hydatid control committees to be responsible 
for adult education in this field. Radio and television can also play an 
important part. To be effective education activities must be continued 
for many years; continuous consideration must be given to the problem 
and new ways of prevention developed if interest is to be maintained. 
In Iceland, an educational campaign was carried out for twenty-seven 
years prior to the institution of specific control measures. 
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3.1.5 Control. In countries where no sylvatic cycle of the disease occurs 
it would theoretically be possible to eradicate hydatidosis if all dogs 
were denied access to raw offal. Despite vigorous and prolonged educational 
campaigns, however, it is often very difficult to obtain complete co-operation 
from the rural population in matters of dog c~ntrol. So long as dogs are 
not fully controlled, the opportunities for infection will continue. How
ever the main means of c~ntrol is to deny raw offal to dogs. It is quite 
possible to provide an economical safe alternative dog good adequate for 
working dogs, but an intensive education programme is needed to get it 
accepted by the farming conmunity. In New Zealand, and more recently in 
Tasmania, arecoline treatment has been used as a diagnostic measure to 
investigate whether dogs were infected with~. granulosus. Arecoline 
completely clears infection only in a small proportion of cases and should 
not be used as a therapeutic agent. In New Zealand dogs found to be 
infected are treated with two doses of the efficient taenicide bunamidine 
hydrochloride. In areas where the population is highly co-operative, 
dosing with bunamidine may be sufficient to tip the balance against the 
parasite; the incidence can certainly be reduced to a very low level by 
this means. Where farmers continue to feed raw offal to their dogs this 
method has no effect whatever. Studies on the production of immunizing 
agents for the vaccination of animals have given promising experimental 
results in sheep. 

only 
60·C 

Cestode eggs are extremely resistant to all chemical agents and the 
effective method of killing them is to expose them to moist heat at • • for 10 minutes, at 70 C for 5 minutes or at 100 C for 1 minute. 

Formaline and sodium hypochlorite are common protoscolicides used 
as adjuncts in hydatid disease surgery. 

3.2 Taeniasis and cysticercosis 

Taenia saginata and !. solium are two paraSites whose only definitive 
host is man. In the case of !. saginata the intennediate hosts are cattle 
while for!. solium the intermediate host is the pig. 

3.2.1 Epidemiology. Both these parasites normally have a simple life 
cycle involving man and the main intermediate host. In general the 
infection rates are high where hygiene is low and pastures are contaminated 
by human faeces. The eggs survive up to 159 days on pasture, up to 33 days 
in water and at least 16 days in sewage. When cattle were being fattened 
on pasture at the sewage farm at Werribee in Victoria it was found that 
a very high proportion developed cysticercosis due to !. saginata. 

In the intermediate host the cysticerci of both these paraSites are 
usually found in striated muscle although they may occur in other organs. 
Man becomes infected when he eats raw or undercooked low quality beef or 
pork. 

• 

• 



- 21 -

There are no areas in the Westem Pacific Region with such high 
rates of human infection with!. saginata as those in some parts of Africa. 
Infection rates with X. aoU", are rarel¥ above 2jC 1Il1lllUl. Infection rates 
in the intemediate IIoat are 111 pneral parallel with those in man. The 
adult form of the ~lte eall survive top ~ ~arlt 1ft man and the eggs 
are shed both sirl8ly and in proglottids. The larvae do not survive nearly 
so long and the vast majority of them degenerate and become calcified 
within a period of nine to twelve months after infection. 

In man it is rare for any but the adult form of!. saginata to be 
found, but !. solium cysticerci can develop through autogenous reinfection: 
they coamonly invade the brain and sometimes the eye and lead to serious 
symptoms. 

3.2.2 Diagnosis. Apart from the history, diagnosis depends on laboratory 
studies for which an anal smear is more satisfactory than a stool. Human 
cysticercosis is primarily diagnosed by X-ray examination but serological 
tests similar to those used for echinococcosis may be employed. In animals 
diagnosis is normally made at meat inspection. 

3.2.3 Control. Since the adult stage of these parasites 18 found only in 
man, the effective treatment of all human cases together with education 
in hygiene should eventually eradicate the disease. It is important to 
ensure that there is an efficient meat inspection service and to educate 
the public not to eat undercooked pork and beef. The eradication of the 
superstition that possessing a tapeworm has an aphrodisiac effect could 
be helpful. Where practicable,the provision of efficient sewage disposal 
plants will greatly reduce the problem. 

3.2.4 Diphyllobothriasis and sparganosis. These two conditions due to 
pseudophyllidean tapeworms are present in some parts of the Region. 
They are due to three host tapeworms which ordinarily have the cysticercus 
(procercoid) stage in some small arthropod and the sparganid and adult 
stages in vertebrates. In the case of Diphyllobothrium latum the larval 
stage is in various copeopods and the sparganid in fish. Man becomes 
infected by eating raw or undercooked fish and the adult parasite may 
grow to a very large size in his intestine. Some individuals, possibly 
those particularly liable to such conditions, develop an anaemia of the 
pernicious type when infected by this tapeworm. Other related tapeworms 
(~. monsoni especially) can develop their elongated sparganid form in 
man and in some areas sparganosis is of public health importance. Large 
reactive granulomata form around the parasite and, particularly in the 
case of ophthalmic sparganosis, can be extremely painful. The adult 
worm is found in Canidae and Felidae. The procercoid is found in 
Cyclops spp. and the sparganum normally in frogs or snakes. 

Man becomes infected either by drinking water containing infected 
Cyclops or by applying split infected frogs to wounds or sores as a form 
of therapy. 

Other cestodes infecting man in the Region include Hymenolepis 
~ and !!. d1m1nuta, Dipylidium caninum and Bertiella studer!. 
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4. PARASITIC ZOONOSES - NEMATODES AND TREMATODES 
(Presented by Dr Abdussalam) 

4.1 Trematode Infections 

Trematode infections of man are quite important and widespread in 
warm climates especially in the Western Pacific Region where vast areas 
are suitable for the propagation of mollusc intermediate hosts and people 
are exposed to infection because of certain food habits and occupations. 
Since the snail intermediate hosts have certain specific ecological 
requirements,the trematode infections remain endemic in well defined 
areas, often with recognizable topographic characters and specific types 
of vegetation. Many trematodes have a second intermediate host which 
may be a food animal (fish, crustacea, etc.); the infective cercaria 
may also encyst on a food plant (water caltrop, watercress, etc.). 
Infections with these trematodes are therefore limited to populations 
consuming these animaJs or plants raw or undercooked. 

There are certain trematode infections primarily occurring in 
animals that can be transmitted to man, such as Fasciolopsis buski, 
Fasciola hepatica, Opisthorcis felineus and O. viverrini. Many others 
are found both in man and in animals and the role of each host in 
maintaining the infection may differ in different situations. However, 
infection in animals, even those that are not the prinCipal maintaining 
hosts, becomes important where eradication programmes are undertaken. 
In the following paragraphs the principal zoonotic aspects of a few 
selected infections are mentioned because of their relevance to control 
programmes. 

4.1.1 Schistosomiasis. Schistosoma japonicum is easily the most important 
paraSitic zoonosis of the Region; it is estimatedl that approximately 100 
million people are affected by it. 

Both man and animals (including the principal domesticated animals) 
can act as maintenance hosts, but their relative importance differs not 
only with different ecological conditions but also with the strains 
prevalent in different geographical areas. For example, £. japonicum is 
widespread in domesticated animals and in rodents in Taiwan but the local 
strain does not develop to maturity in man. On the other hand strains 
prevalent on mainland China and the Philippines infect both man and 
animals. In the latter country, the situation for man is aggravated by 
infection originating from rodents. 

1 
Joint FAO/WHO Expert Committee On Zoonoses (1967) Third Report, 

Geneva, p. 87 (WId Hlth Org. techno Rep. Ser., No. 378). 
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In oontrol programmes due attention has to be given to the elimina
tion of animal reservoirs even in other than the principal hosts. 

Certain schistosome parasites of birds and mammals (of little 
veterinary importanoe) may produoe a severe cercarial dermatitis, 
"SWimmers itch", which may become an important occupational hazard, e.g. 
in ricefields, and a recreational hazard to bathers and swimmers. 

Certain schistosomes of wild and domesticated mammals (S. bovis, 
S. indicum, ~. rodhaini, eto.) are known to produce abortive 0; spurious 
infections in man. Experimentally, it has been shown that such infections, 
if frequent or massive, may oonfer some degree of immunity against speoies 
or strains that are more pathogenio (so-oalled "zooprophylaxis"). 

4.1.2 Paragonimiasis. The lung fluke Paragonimus westerman! is widely 
but focally distributed in the Region and in neighbouring areas of 
South-East Asia and Siberia. Fooi have also been reported from West 
Africa and South America but the taxonomic position of the parasites in 
these foci and their health significance remain to be assessed. Records 
based on the reo overy of eggs alone without identifioation of the worms 
may be misleading. 

Besides man, swine and several speoies of carnivores become infected 
in nature but little is known of their relative importanoe as reservoirs. 
Human infeotion results from eating lightly piokled, raw or undercooked 
fresh-water crabs or crayfish. Thus, human infection will be effectively 
stopped if these animals are not consumed; contaminated water appears to 
be a very minor source of infeotion. 

4.1.3 Fish-borne trematodes (Clonorchis, Opistorchis and Heterophyes). 
Several species of trematodes use food fishes as second intermediate 
hosts and both man and animals may beoome infected by eating them raw 
or undercooked. Clonorchis sinensis infects millions of people in 
Eastern and South-eastern Asia. Important foci of Opisthorchis 
viverrini exist in the Mekong valley and of Q. felineus in Siberia and 
in other parts of Asia, and extend into Eastern Europe. 

Eating raw or lightly cooked fish is a common habit in all the 
endemic areas especially among shoreline inhabitants. In some areas, 
fresh grass, human night soil and other polluted material are introduoed 
into fish-breeding ponds as fish food. Thorough oooking and more sanitary 
fish-breeding practioes are the obvious prophylaotic measures. Freezing 
the fish at - lO·C for at least five days or salting in 10% saline k'ills 
the metaoercariae. It would probably be too expensive to employ present 
methods of snail oontrol in the vast and varied endemio foci. 

In their intestinal habitat the heterophyid flukes, which are also 
fish-borne, do not generally cause observable Signs or symptoms unless 
present in large numbers. In the Philippines and some other areas, a 
general seoondary invasion of the heart, spinal cord, brain and other 
organs by the eggs has been reported in patients harbouring adult 
heterophyids • 
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4.1.4 Plant-borne trematodes (Fasciola, Fasciolopsis and Dicrocoelium). 
These are primarily parasites of domesticated animals but important foci 
and outbreaks in man have been reported from several countries. 
Metacercariae of Fasciola hepatica and E. gigantica may be found on 
edible water plants such as watercress and the tender stems of lotus. 
Human infection is usually sporadiC, but localized outbreaks, often in 
families, have been seen in Cuba, France, Union of Soviet Socialist 
Republics, etc. 

Fasciolopsiasis is a more important infection of man and swine 
caused by Fasciolopsis buski. Highly endemic foci exist in China, the 
Philippines and in South-East ASia, particularly India. Human infection 
usually results from chewing the outer shell of soft water caltrops 
(Trapa natans) on which the cercariae encyst. In areas where these nuts 
are cooked before eating, the parasite is confined to animals. Control 
measures should include education of the public to cook water nuts and 
to avoid drinking unfiltered or unboiled water. 

Dicrocoelium dendriticum occurs only sporadically in man but is 
common in domesticated herbivores. The latter are infected through 
swallowing infected ants on food plants. The mode of infection of man 
is not known but it is likely to be similar to that in animals. 

4.1.5 Other trematode infections. Human infections by several other 
species of trematodes may occur in the Region as a result of eating raw 
or imperfectly cooked food or, sometimes, through drinking unboiled or 
unfiltered water. Mention may be made of Gastrodiscoides hominis which 
is a ·oommon paraSite of man and pigs in India and also ocCUrs in the Mekong 
valley. It causes mild colitis and diarrhoea. Echinostomid trematodes 
are also widespread in man and animals in the Region but are of low 
pathogenicity for man. 

4.2 Nematode Infections 

4.2.1 Larval nematodes. The larvae of several nematode parasites of 
animals are able to penetrate the skin and internal organs of man but 
not to attain maturity in that host. They often migrate and may cause 
varying degrees of damage depending on the organ invaded and the degree 
of its sensitivity to the tissues and excretions of the parasite. The 
following are the more common infections caused by this large group. 

4.2.1.1 Toxocariasis - Toxocara canis is a common and cosmopolitan 
parasite of young dogs; prenatal infections can occur. The egg output 
of the worm is high and the egg has a long survival time in the soil 
and on grass. Children are readily infected by contact with dogs and 
this usually occurs between the ages of 18 months and 3 years. 
Continued re-infection may lead to severe symptoms of debilitating 
lung and liver disorders. The lesion consists of eosinophilic 
granulomata usually associated with high blood eosinophilia. Sometimes 
eye lesions may result in blindness. Improved personal hYgiene and 
the treatment of infected dogs are important in prevention. Fouling of 
streets, parks, gardens and beaches with dog faeces is a growing problem 
especially in cities. 
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4.2.1.2 AngiostrongyliaSis is receiving much attention from parasitologists 
in the Region. The parasite (AngiostrOngylus cantonensis) has been found 
in man in the spinal cord, brain and anterior chamber of the eye. Its 
normal habitat is blood vessels in rat lungs. An etiological association 
of this parasite with eosinophilic meningoencephalitis of man is suspected 
on epidemiological grounds. Snails and slugs act as intermediate hosts 
and fresh-water prawns, crabs and planarians as paratenic hosts. Human 
infection results from consumption of one or other of these hosts raw or 
nearly raw. FUrther work is required to assess the importance of this 
parasite in man (see also Chapter 6). 

4.2.1.3 Anisakiasis - Edible fishes like herrings, mackerel and cod often 
harbour larvae of nematodes of which the adults OCcur in larger Sea animals 
such as sharks, rays and seals. Human infections occur where these food 
fishes are eaten raw or insuffiCiently salted as happens in Japan, the 
Netherlands, etc. It has been shown that symptoms occur only in persons 
who have been sensitized by previous infections, 1n which case a local 
allergic reaction may occur in the bowel, sometimes with perforation and 
peritonitis. The gut of a fish intended for eating should be removed 
soon after catching in order to prevent the larvae from migrating into 
the muscles. Salting with a% saline solution for seven days destroys 
the larvae. 

4.2.1.4 Ancylostomiasis - In areas where the soil is infected with the 
larvae of Ancylostoma braziliensis and other hookworms, people who walk 
barefoot or lie on ground (e.g. sun bathers) may develop a localized 
dermatitis caused by the penetration of infective larvae (cutaneous larvae 
migrans). Occasionally these larvae invade other tissues and may produce 
pulmonary lesions and be expelled in sputum. Preventive measures include 
prohibiting dogs and cats from beaches, playgrounds, etc., and requiring 
that shoes, sandals, etc., be worn in infected areas. 

4.2.2 Trichinosis. Trichenella spiralis is a rare paraSite of man in 
the Region and in neighbouring areas although outbreaks have been observed 
in recent years in New Zealand and Thailand. However, it is likely that 
the parasite circulates in wildlife, especially in carnivores; this has 
been observed in South-East Asia and Africa. Care is therefore necessary 
to prevent the introduction of the parasite from the wild foci into 
domesticated swine. 

4.2.3 Filariasis. Attempts to infect animals with Wuchereria bancrofti 
in the laboratory have been unsuccessful, but the existence of animal 
hosts is suspected because isolated fcci are found in rural areas. The 
related paraSite Brugia malayi is, however, known to infect cats, dogs, 
monkeys, insectivores and pangolins in nature. The sub-periodic form 
of infection in man which occurs in swamp forests is definitely zoonotic 
and is transmitted by mosquitoes of the genus Mansonia. Control by 
chemotherapy has been unsuccessful owing to the likelihood of re-infection 
from animals. 
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4.2.4 Gnathostomiasis. Gnathostoma spinigerum occurs in the stomach of 
cats, dogs and wild felines in aeveral countries of the Region, and human 
infection with immature worms is not infrequent. In Japan and 'Ihailand 
infection has been traced to the consumption of raw fish (Ophiocephalus 
tad1anus and Q. argus) or raw chicken. Human infection is also possible 
from ingestion of the first intermediate host, Cyclops. Gnathostoma 
hispidum, a parasite of swine and cattle, has also been recorded as a 
parasite of the sub-cutis of man in Japan and China. 

4.2.5 Other nematodes. Capillaria hepatica, a common parasite of rodents 
in many countries, has been reported from man. The 1nfection is usually 
inapparent during life and is detected at autopsy. Recently, another 
species, £. philippinensis, has been found in northern Luzon associated 
with a serious abdominal disease. The animal hosts of this parasite, if 
any, are not known. 

Other rare human infect10ns with nematode parasites of animals 
have been reported to be due to Syphacia obvelata of rats, GOngylonema 
pulchrum of ruminants, and Thelazia callipaeda of dogs. 

5. TOXOPIASMOSIS 
(Introduced by Dr Velimirovic) 

5.1 The organism 

Toxoplasma gondii a sporozoan parasite causing a human disease, 
toxoplasmosis was discovered in 1908 by Nicolle and Manceaux in a North 
African rodent, ctenodactylus ~, and by Splendore in rabb~ts in Brazil. 
The first evidence of human disease was given in 1923 by Yanku who reported 
finding lesions in the fundi of the eyes. In 1939 Wolf reported a case 
of encephalomyelitis. Finally, congenital toxoplasmosis was demonstrated 
by Sabin in 1941-1942. 

The organism is a small (5 mu) oblong, motile, obligate intra
cellular paras1te that can mult1ply in any nucleated cell of vertebrate, 
and possibly of invertebrate, hosts, but not in non-nucleated erythrocytes. 
It has a predilection for the muscle, reticuloendothelial and central 
nervous systems. There is only one species and one serotype.l Some 
strains have a low virulence, but this increases after passages and 
the different disappears. The paraSite multiplies by endodyogeny; i.e., 
the process by which each parent cell develops within itself two small 

1 Old claSSification: 
class 
family 
genus 

Toxoplasmida 
Toxoplasmidae 
Toxoplasma 

New claSSification: 
(tentative) 

suborder Eimeriina 
order : Eucoccidia 
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duplicate daughter cells. Eventually the daughter cells break out, 
destroying the parent cell. In the process of multiplication the 
aggregates of parasites are invested in a fine elastic membrane forming 
a cyst, formerly called "pseudocyst". 'lhe development in the mucosal 
cells of the small intestine of the cat is by typical schisogony and 
gametogony. The spread within the host is by free parasites "zoites". 
The cystic form, when mature, is morphologically similar to a coccidian 
oocyst, specifically that of the genus Isosopora. 

5.2 Distribution and epidemiology 

5.2.1 Host. Toxoplasma gond1i has no host specificity, and is universally 
distributed in man, many animals and birds. It is found in the following 
rodents: shrew, hedgehog, mouse, rat, rabbit, hare, guinea pig, squirrel, 
chincilla, marmot. The cat, dog, and fox become infected naturally. 
Toxoplasma is common in domestic animals, such as swine, sheep, goat, 
and cattle, but is also found in the ape, baboon, chimpanzee, several 
species of monkeys, and birds. Pigeons and chickens are infected 
naturally. Up to the present, faecal infectivity has been demonstrated 
only in cats; in other animals the parasite has only a sexual, extra
intestinal cycle. 

There are many reports indicating that these animals may be a 
reservoir of Toxoplasma and a source of infection to man. A statistically 
significant relationship has been found between frequency of infection 
and ownership of dogs or cats in urban areas. The mode of transmission 
is usually stated in vague tenns such as "handling infected raw meat or 
consuming it after insufficient cooking". In Sheffield, England, for 
example, the proportion of known cases was significantly higher among 
persons handling rabbits, veterinarians, and abattoir workers than in 
the general population. Toxoplasma gondii has been demonstrated in the 
saliva, placenta, vomitus, urine, faeces, eggs, milk and meat of the 
animals. This may suggest an oral mode of transmission. On the other 
hand, infection has been found in vegetarians who had never consumed 
meat of any kind. There is a correlation between human and canine 
infections in the same household, possibly transmitted from a common 
source to man and dog alike. The mode of transmission in herbivorous 
animals is largely unknown; in carnivorous animals it could occur via 
meat or cannibalization. Experiments have shown that it is possible to 
transmit infection by intracutaneous, subcutaneous, intravenous, intra
cerebral, and intraperitoneal routes, and also intranasally by inhalation 
and through the mucoses. Transmission to man may be through the placenta, 
in which case necrotic lesions develop and the organism passes into the 
foetal circulation. Apart from this, the mode of transmission to man is 
not exactly known. In one case it was proved that the disease was 
transmitted from mother to son by transplantation of a kidney. 

The assumption that Toxocara cati, a nematode paraSite of cats, 
plays a role in the transmission of Toxoplasma was probably due to 
coincidence. However a very infectious form of Toxoplasma resistant to 
various diSinfectants is excreted in the faeces of the cat, independently 
of !. ~ eggs. It remains viable for at least four months in water or 
moist soil and for a much longer period in storage under laboratory 
conditions. 
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5.2.2 Pathogenesis and pathology. After what may be presumed to be oral 
infection, parasitaemia follows with consequent subclinical or manifest 
disease. The pathological changes in the tissues are mainly proliferative 
granulomas with signs of necrosis, probably due to an exotoxin. Symptoms 
in acute acquired cases are variable: fever, exanthema, lymphadenopathy, 
jaundice, meningo-encephalitis, hepatosplenomegaly. The course of disease 
in adults is usually benign and confers immunity. The invasion of the 
foetus in utero results, however, in stillborn or damaged infants dying 
soon after birth or surviving with disabilities, such chorioretinitis, 
cerebral calcification, microcephaly, macrocephaly, psychotic retardation 
or nystagmus, which are occasionally manifest for some years after birth. 
The survivors are often wrongly considered to be suffering from "birth 
trauma" or "epilepsy". 

Adult glandular toxoplasmosis may resemble tuberculosis or 
neoplastiC lymphadenopathy. The frequency of the infection varies in 
different age and population groups but is still largely unknown. The 
estimated rate in France is one in 1000 live births. About 16% of French 
women have not acquired immunity and are thus at risk. Maternel infection 
is particularly dangerous in the second and third trimesters of pregnancy. 
Mothers who have antibodies before conception do not have congenitally 
infected babies, thus even if one child has been born infected subsequent 
children are born healthy. This is however questioned by one author. In 
Denmark it is thought that 13% of lymphadenopathies of unknown origin 
are due to toxoplasmosis. 

5.2.3 Diagnosis. Diagnosis is carried out by isolating and identifying 
Toxoplasma or by serology. As the majority of infected persons are with
out symptoms, the latent infection is best demonstrated by serological 
tests. 

5.2.3.1 Sabin-Feldman dye test. Four-fold serum dilution is used; a 
titire of 1:4 but preferably 1:8 or 1:16 is microscopically read as 
positive. Cross reactions are rare. The test will be positive in 
three to five weeks after acquired infection, and the titre could be 
in as high a range as 1:1024 to 1:65536. Dye test antibodies decrease 
slowly and are detectable for years, if not for life. A micro-mOdification 
of the dye test is also available. This test is excellent but requires 
living parasites and is rather laborious. 

5.2.3.2 The complement-fixation test is rapid, simple to perform, but 
reactivity is influenced by the type of antigen used. The test reaches 
its positive value 1:100 or 1:200 one to two months after the infection 
occurs. The antibodies persist for about two years. Its advantage is 
its sensitivity to killed parasites. 

5.2.3.3 The indirect (passive) haemagglutination test also requires 
killed antigen, which must be properly prepared and stored frozen or 
in lyophylized state. The test is rapid, simple and cheap but titres 
become positive more slowly in congenital toxoplasmosis. A titre of 
1:200 is significant and one of 1:400 specific. The test can also be 
performed as a micro-technique. 
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5.2.3.4 The direct agglutination test is simple and rapid. It requires 
killed Toxoplasma as antigen but the necessity of a laborious preparation 
of the antigen has somewhat restricted its use. 

5.2.3.5 The fluorescent antibody technique has a sensitivity similar to 
that of the methylene blue dye test. 

The skin test shows a delayed reactivity in congenital toxoplasmosis 
becoming positive a few months, and even up to one year after the infection 
occurs. Its disadvantage is that it is not standardized but it is useful 
for epidemiological studies. 

5.2.4 ChemotherapY. Two groups of drugs among the many that have been 
tested are found to have some effect on Toxoplasma gandii: sulfonam1des 
and pyrimethamine. They act synergistically and it is therefore best to 
combine them. The therapy following laboratory infections, the bite of 
an infected animal or diagnosed acute infection is: pyrimethamine, four 
doses of 50 mg every 12 hours, followed by 25 mg every 12 hours for four 
days and then 25 mg once daily; and sulfadiazine, 2-4 g initially, then 
three separate doses of 1 g at six hourly intervals. Blood controls 
should be done weekly. 

There are still many unanswered questions concerning toxoplasmosis 
and a rational prevention is not therefore possible. Cooking or freezing 
meat kills the encysted organisms in the tissues. In laboratory accidents, 
immediate washing with soap detergent and water is indicated. Spiramycin 
has also been used. Further studies on the mode of transmission of 
infection and the mortality and morbidity rates in man, antibody surveys 
to identifY the population at risk, a better understanding of the clinical 
and immunological aspects of the infection, of the relationship of the human 
and animal disease and of the influence of other concomitant infections, 
all these are needed befOTe suggestiOns can be made for the management of 
toxoplasmosis. 

6. EOSINOPHILIC MENINGITIS 
(Introduced by Dr Segonne) 

This is an important disease in several island groups in the Pacific. 
Clinically, the disease is characterized by headache, which in 80% of 
cases, is occipital becoming bitemporal and often starts in the middle of 
the day. There is some neck stiffness and in half the cases there are 
sensory changes including parasthesiae. Motor disorders may occur. There 
is no blood eosinOphilia but spinal eosinophilia occurs regularly. Usually, 
complete recovery ensues in one or more months, but 2% of cases show 
permanent paralysis. 
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The occurrence of the disease is closely assooiated with the 
distribution of the rat nematode Angiostrongylus cantonensis which has 
been experimentally shown to cause a similar syndrome in the monkey 
Macacus rhesus, with evidence of larvae in a granuloma in the brain. 
Similar meningeal syndromes together with the presence of eosinocytes 
in the spinal fluid have recently been attributed to infections by 
Gnathostoma, Paragonimus and cestode larvae. 

A. cantonensis has been fou.~ in all countries of the Region except 
Fiji, New Zealand and Tonga. The human infection is found in almost the 
entire South Pacific area, and is expected to become prevalent in other 
countries where the rat population has been observed to be infected 
(Australia, China, India, Madagascar, Solomon Islands, etc.). 

A. cantonensis is nonnally a lung parasite of the rat. The eggs 
are pas;ed in the faeces and can infect slugs, snails, and planarians. 
Here they pass through a series of moults before beCOming infective. 
Rats are re-infected by eating the invertebrate host. Man becomes 
infected through eating fragments of such hosts in salads. The paraSite 
then passes through the circulation to the brain where it succumbs, 
causing meningeal irritation. The break in the cycle (parasitic "dead 
end") which takes place in man, as well as the presence of larvae that 
has been demonstrated in the cortex, are now epidemiologically evident. 

7. DISCUSSION 

7.1 Cestodes 

Reference was made to the national hydatid control scheme that 
had been operating in New Zealand for a number of years. Hydatid disease 
was not restricted to the Pacific area; the disease was also prevalent 
in the northern hemisphere and localized foci of infection among swine 
and sheep had recently been reported in the United States of America. 
The common site of encystation in man was the liver, particularly in 
younger age groups. Next in frequency was the lung, while cysts occurred 
more rarely in the brain, heart and other organs. 

The traditional diagnostic test of the past, the Casoni test, was 
less reliable than had been believed because of its lack of specificity 
and sensitivity. False results, both negative and positive, had been 
reported. Dr Kagan and others at the National Communicable Disease 
Center, Atlanta, had been investigating a more sensitive test utilizing 
a method of dilution of the antigen. This test purported to reduce the 
proportion of false positives. Experimental trials and a field trial 
in Mongolia using the multilocularis antigen had yielded promising 
results. It was generally agreed that the Casoni test was not suitable 
for screening progrannnes because of its present unreliability. Mass 
miniature radiography (M.M.R.) as used in Uruguay could be useful to 
detect cysts of the lung in the human population. Several cases had 
been discovered in this way during the annual mass radiography programmes 
in New Zealand. 
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Because of the obvious risk to laboratory staff from infected dogs, 
several methods had been considered of maintaining faecal cysts and 
Taeniae without the definitive host. Dr Smyth of Canberra was reported 
to be able to cultivate cysts in vitro using biphasic media (a combination 
of liquid and solid medium) and to propagate the dog tapeworm from 
protoscolices. Echinococcus granulosus, as well as ~. multilocularis, 
could also be maintained and transmitted in rodents. While this obviated 
the necessity of handling infectious dogs for the preliminary investigations, 
the final testing of taenicides and taeniafuges would still be dependent 
on experimental work with dogs. 

It was evident that national legislation and some centralized form 
of organization were necessary to achieve a comprehensive and continuing 
control programme in a country. These measures would have little impact, 
however, unless the community was well informed of the need for such 
action and was willing to co-operate. Thus the prinCiple that any 
programme for the mass eradication of disease must be preceded by and 
integrated with a well-planned health education programme applied as 
much to the zoonoses as to other communicable diseases. This was borne out 
by the success of the national schemes undertaken in Iceland and New Zealand, 
whose introduction had been preceded by extensive programme of health 
education of the population. 

With regard to problems of immunology relating to the Cysticerci, 
Dr Abdussalam mentioned experimental work in which embryophores (ova) had 
been fed to four-month old calves. The cysts had formed and degenerated 
by the time the calf was nine months old. Calves fed ova shortly after 
birth developed an immunological tolerance. This. he suggested, was the 
explanation of adult animals carrying viable cysts in addition to dead 
ones throughout their lives in endemic areas. If it were possible to 
prevent calves from being infected until after the fourth month they 
might develop a natural immunity, and the infestation would diminish. 
Possible methods to achieve this were: 

(1) to immunize the mother, thus producing a transferred 
immunity; 

(2) to give the calf anti-serum at birth; or 

(3) to give immuno-suppressive drugs to abate the tolerance 
of the calves. 

Work was also being done to develop serological methods to detect 
infestation in cattle. At present, lightly infected animals could be 
missed during routine meat inspections. A research project of the 
National Communicable Disease Center in Atlanta was investigating a 
more specific serological test. 
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The question of the distribution of Cysticerci among other herbivores 
was considered. There was no evidence to date that the parasite occurred 
in buffaloes. Investigation of Taenia cysts occurring among antelopes in 
Kenya had revealed that these were not due to Cysticercus bovis but were 
derived from cestodes common to hyaenas and lions; a parallel investigation 
of camels had also traced the origin of their cysts to wild carnivores. 

With regard to the means by "hich cestodes 11ere distributed, Professor 
Miles reported that experimental work had shown that hydatid eggs could 
be wind-borne from one pasture to another. In a recent trial in New 
Zealand, a hydatid-free flock of sheep had become infected from a 
contaminated pasture in a nearby paddock. Seagulls were also capable of 
transmitting C. bovis. There was evidence that, because of the rapid 
passage of ew through the gull' s alimentary tract, the infestation 
could be transferred by faeces. Seagulls had no crops and this raised 
the question whether other species of birds without crops might also be 
potential carriers of parasitic ova. 

7.2 Trematodes and nematodes 

7.2.1 Reduction of the risk of ingestion by the population of food infested 
with parasites. The normal procedure was to advocate that suspect food 
should be well cooked. This involved an intensive health education 
programme which might meet with considerable resistance from groups of 
the population that resent any attempt to change a traditional way of 
life. 

7.2.2 Modification of the habitat of the intermediary host. This depended 
on altering the ecological and topographical relationships. To change 
the habitat of the snail, it might be necessary to modify the vegetative 
food sources or undertake biolOgical control. Such methods were limited 
by the financial resources available. 

7.2.3 Use of molluscicides. The addition of chemicals to areas where 
mulluscs predominate as hosts could be effective but was also costly. 
The problem of nematode control was mainly confined to areas where 
fresh water fish are consumed. 

7.3 Toxoplasmosis 

Dr Babudieri said that, in his experience of methods of diagnosing 
toxoplasmosis, the direct fluorescent antibody test was to be preferred 
for detecting the paraSite in tissues or fluids but that, since the 
Toxoplasma in inflammatory foci could easily be damaged, it was not 
always simple to distinguish whether the positive fluorescent pattern 
was due to mere cellular debris or to the sporozoan. He suggested that 
a challenge test using labeled immune serum could be applied. The test 
was repeated on the smears with a second labeled immune serum. If 
pOSitive for toxoplasmosis, the first immune serum blocked the reaction 
and after the second treatment no fluorescence resulted. If non-specific, 
then the first immune serum would not react and, after treatment with the 
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labeled serum, the smear would again show fluorescence. If mice were 
used as a confirmative biological test, then the virulence of the organism 
should be enhanced by at least two or three passages. A single passage 
might not result in the death of the test animal. The Sabin-Feldman dye 
test, while specific, was not recoomended to every laboratory becBllse of 
the risk of handling the live organism, and because of the difficulty of 
getting a reliable accessory factor. The haemagglutination test or the 
indirect fluorescent antibody test was to be preferred. The latex test 
was of little value. The complement-fixation test was useful for the 
identification of active infection but only for a short period. Further
more, the tendency of the antigen to deteriorate after a short time should 
be borne in mind. As a refinement to the indirect fluorescent antibody 
test, Dr Babudieri recommended titration against the different classes 
of immune globulins contained in the serum which must be checked. The 
presence of a high titre of IgM indicated recent infection or reactivation. 
The presence of IgG pointed to a chronic infection. In congenital 
toxoplasmosis, the presence of IgG or IgM in the serum of newborn children 
was of major importance because only IgG was able to cross placenta. The 
presence of IgM indicated that foetal infection had occurred, whereas 
IgG might be of maternal origin and would not necessarily indicate 
congenital infection. 

American workers had identified toxoplasmosis in Hawaii and in the 
Marshall and Caroline Islands where the epidemiological evidence indicated 
that cats and rodents were possible sources of infection. No instance of 
transmission from man to man was known other than from mother to foetus. 

Dr Abdussalam observed that coccidia used to be considered highly 
host-specific, with the possible exception of the strain affecting buffaloes 
and cattle, but, now that toxoplasmosis had been recognized as belonging to 
the same elass, veterinarians were faced· w1..th a ubiquitous_organism that 
had a wide host range in different animal species. 

8. LEPl'OSpmOSIS 
(Introduced by Professor Babudieri) 

In the Western Pacific Region, leptospirosis is found in Indonesia, 
the Indo-China peninsula, Japan and parts of Australia. A variety of 
antigenic types have been recognized and studied. 

The disease appears to occur more frequently in areas of extensive 
rice cultivation. The ricefields are contaminated by the urine of the 
large number of small rodents, particularly rats and mice, which infest 
them and are carriers of Leptospira. The land is frequently flooded so 
that the workers spend many hours with their bare legs and arms submerged 
in water and mud and consequently become infected. Leptospirosis is 
therefore a typical occupational disease of rice field workers. 
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Infection is also frequent among manual workers in sugarcane 
plantations, which are often situated in muddy soils and populated by 
an abundant fauna of small rodents. Cultivated lands, rich in water, 
and mines with muddy soils are also frequent sources of infection: this 
was shown first in Japan. In the tropical jungle, there are many animal 
carriers that infect ponds and streams which then represent a consider
able risk for man. This was demonstrated during the guerilla operations 
in the Malay jungle many years ago, and more recently in Viet-Nam. 

From a practical point of view, two aspects of the disease, the 
human and the animal, may be considered separately. 

Owing to its distribution and frequency, human leptospirosis is 
important in the Region not only as a direct, although infrequent, cause 
of death but also as a cause of debilitating disease that renders even 
the convalescent unable to work for a long time and may also make him 
more receptive to other types of infection. This may explain why sero
type bataviae, which causes only slight infections in Europe, is 
frequently a cause of mortality in Indonesia. 

The connexion between infections caused by leptospires and the 
type of worker affected must be studied in order to determine the 
social importance of leptospirosis as an occupational disease. 

Leptospirosis in domestic animals is important, not only because 
infected animals constitute a possible source of infection for those who 
come into direct or indirect contact with them but also because of the 
often very costly damage caused to livestock. 

Sources of infection for man are those domestic animals which 
spread large numbers of leptospires through the urine, often over long 
periods, and thus contaminate the environment. Dogs and swine are 
particularly dangerous sources, cattle and sheep less so. 

It is not easy to estimate the economic loss resulting from 
mortality, abortions caused by the infection and the emaciation of the 
animals surviving the disease. However, it is certainly great, especially 
in cattle-rearing countries. The Agricultural Department in the United 
States of America has estimated the economic damage caused by leptospirosis 
in a single year to be uS$ 112 million. In New Zealand the damage caused 
to the sheep stock is also quite high. 

Any step taken to control leptospirosis in a country should be 
preceded by an accurate study of the serotypes present and of their 
epidemiology. 

Such a study should include extensive serological surveys followed 
up by the isolation and identification of leptospiral strains from patients 
and animal carriers. When human sera are used, it is extremely useful to 
employ water leptospiral strains for the first screening, especially those 
belonging to the semarang and andaman serogroups, which are agglutinated 
by sera containing antibodies for pathogenic Leptospirae. This method, 
however, gives less reliable results when animal sera are used. 

• 

• 
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A more rapid identification of antibodies in the sera can also be 
effected with the plate agglutination test, using pools of killed antigens, 
such as those suggested by the WHO Expert Committee on Zoonoses. The 
results, however, are reliable only if the antigen is well prepared and 
well preserved. Stringent controls should ,be used because of the hyper
sensitivity of formalized antigens. These antigens can be falsely 
interpreted when in the hands of an unexperienced person. When fonual1zed 
antigens are used, one must expect to miss a certain percentage of reactors 
in a normal population. 

Wild animals should also be studied to determine their role as 
carriers of the disease, the frequency of infection among them, the 
dynamics of the infection and the possib11ity and frequency of direct and 
indirect contact with domestic animals and man. When considering whether 
it is economically feaSible to undertake a campa1gn to control leptospirosis 
1n a country, it is of course necessary first to determine the frequency 
and extent of the infection in both man and domestic animals. 

Only an accurate study and evaluation of all these elements will 
enable a rational and efficient campaign to be carried out. 

The control of human leptospiroses can be obtained by acting against 
the rodent carriers of the spirochaetes or by preventing direct contact 
with infected mud and water. However, such measures are expensive and 
difficult to implement. The control of rodents, is more easily performed 
in closed buildings or confined spaces. Protective clothing such as 
boots or plastiC gloves can be used but become unbearable for the persons 
work1ng long hours in tropical or subtropical summer climates. 

Good results can be obtained in special situations by modifying 
the environmental conditions which facilitate the survival and the 
distribution of the Leptospirae in the ground. This may be done by 
draining marshy SOils, treating ponds of stagnant water, if not too 
extensive, with spirochaeticidal substances, or burning off sugarcane 
fields before harvesting. 

A very remarkable decrease in the number of leptospirosis cases 
in rice fields has been obtained by the mechanization of agricultural 
equ1pment, thus reducing workers' contact with contaMinated water and 
mud. 

Vaccines for veterinary use have been employed widely in the United 
States of America and the Union of Soviet Socialist Republics, especially 
for cattle, but not always with satisfactory results, because they were 
not always specific or did not contain su1table serotypes. It was for 
the latter reason, for instance, that(.tile vaccination;of sheep-in New 
Zealand was not successful. 

Nevertheless, if the vaccine meets all requirements, it will 
effectively protect the animal from clinical manifestations. It cannot 
always prevent the an1mal from being a carrier of infection but the number 
of spirochaetes excreted will be smaller and the per10d dur1ng which the 
animal is a danger will be much shorter. 
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It is an interesting fact that the serotype hardjo, which until a 
few years ago was considered to be rare and of only local interest, has 
recently been found to be widely distributed in many countries and to be 
an important component of the hebdomadis group causing infection in 
cattle and sheep. Its isolation is difficult because it does not grow 
easily in the usual culture media, but a vaccine was successfully employed 
in Italy against hardjo leptospirosis in cattle. This serotype is also 
present in the Western Pacific Region and it would be very interesting 
to determine if it is a frequent cause of infection in domestic animals 
in this area. 

Another interesting problem concerns epidemiology. There have 
been several statements about the isolation, from animals and pat1ents, 
of leptospiral strains with all the b10chemical and cultural characteristics 
of saprophytic leptospires. A wider and more detailed study of these 
strains, which are found also in countries in the Western Pacific Region, 
might s.olve, in one way or another, a question of great epidemiological 
importance - whether leptospires w1th saprophytic characteristics might 
under certain circumstances, acquire pathogenic properties. 

To summarize, in the western Pacific Region, leptospirOSiS offers 
several problems of theoretical and practical interest, requiring close 
study and detailed research work. 

8.1 Control of leptospirosis 

Dr Babudier1 suggested the following scheme for the control of 
leptospirosis. First, the extent of the infection should be determined 
both in man and in the animal population in the country. The human 
population should be investigated us1ng a preliminary screening technique 
to separate those exposed to Leptospirae infection from those that had 
no previous contact with the disease. 

(1) Serological tests allow determination of serogroups 
only. An identification at serotype level is possible 
only if the strain of Leptospira has been isolated. 

(2) A vaccine for use in man should be able to give 
protection against clinical manifestations of the 
disease. 

(3) Positive sera reactors should be examined in more 
detail to identifY the specific serotype concerned. 
Where practicable, attempts should be made to isolate 
the organism from clinical cases. The determinat10n 
of serotype and the ident1fication of the specific strain 
from animals will require the services of a national 
reference laboratory. A list of national reference 
laboratories may be found in the Third Report of the 
Joint FAo/WHo Expert Committee on Zoonosesl • It was 
pointed out that some national reference laboratories 
were able to accept sera for examination only from 
those countries free from foot and mouth disease. 

~ld Hlth Org. tech. Ref. Ser., 1967, No. 378. 

• 
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8.2 Vaccines 

To be effective, a vaccine should be specific against the local 
Leptospira serotypes, produce no undue reactions and, ideally, prevent 
infection as well as the onset of clinical disease. It is not practicable 
to prepare a vaccine that is effective against a number of serotypes. 
Furthermore, there is little cross-protection with the exception that 
serotype icterohaemorrhagiae may offer some protection against pomona in 
man. In effect, the local strains must be carefully identified and the 
most effective strain within the determined serotype must then be utilized. 
The dosage, measured by the concentration of Leptospira, is also a signifi
cant factor in determining the final efficacy of the vaccine. 

In domestic animals, the situation is different. Suppression of 
the clinical infection does not necessarily block transmission because 
vaCCinated stock can become symptomless carriers that can, in tum, 
infect unprotected stock added to the herd. 

8.3 Discussion 

Dr Babudieri referred to a paper presented by Dr Liu on a micros
copic test for the identification of Leptospira antigen and agreed that 
the dried blood-filter paper screening test was a very useful procedure 
for field surveys. However it was limited to a determination of the 
serogroup. Dr Liu recommended that the filter paper specimen should not 
be used after twenty days. 

Dr Dora Tan presented a paper on an epidemiological survey of 
leptospirosis among sample populations in Malaysia. A high incidence 
of infection in certain occupations and particularly among workers 
engaged in rubber plantations and rice fields had been found through 
sample surveys using the Cheng test (sensitized erythrocyte lysissel). 
Despite the wide distribution of positive serological reactors, there 
was a low degree of infection in the Malaysian human population and a 
conSiderable proportion of the clinical cases examined were in the 
veterinary profession. 

Dr Enrique Carlos spoke of the different serotypes isolated from 
man and animals in the Philippines and reported the first isolation from 
the shrew (Suncus lusonicus). 

According to Dr Babudieri the Cheng test was a very useful screening 
test for the human population, but an improved result could be obtained 
by using antigens prepared from at least two of the broadly reacting 
saprophytic Leptospira strains. Apparent inconsistencies in the genus
spec1fic and serotype-specific antibodies detected in the microscopic 
agglutination tests when this procedure was used to screen persons known 
to be at spec1al risk from various serotypes could be explained by the 
variations of genus-spec1fic and serotype-specific antibodies in the 
period of the active phase of infect1on. 
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Professor Miles commented on the epidemiological pattern of 
leptospirosis in New Zealand where it was predominantly an occupational 
disease. Same 90% of infections in man occurred among dairy workers. 
An interesting feature was the gradual alteration in the serotype pattern 
over the past 10 to 15 years. In the past, the main cause of human 
infection had been serotype pomona but recent isolates had yielded sero
type ballum and Leptospirae of the hebdomadis serogroup. Experience with 
an imported vaccine had proved disappointing for the protection of the 
human population. Consequently, research was being directed to identifying 
the prevalent strains. 

8.4 General observations 

Vaccination in man should be limited to the protection of various 
workers at special risk. In food animals, the use of vaccine 1s necessary 
to avoid loss of production, and in both food and pet animals to prevent 
the spread of disease and the occurrence of epidemics. 

For the isolation of organisms, when more than one strain is 
suspected to be present, small animals such as hampsters may be routinely 
used. It is particularly necessary to do so where the hebdomadis sero
type is involved. 

Because vaccine gives only a limited degree of protection which 
tends to be type specific, and clinical experience has shown that actual 
infection gives a much wider range of protection, attempts have been 
made to prepare a live attentuated vaccine. However, preliminary trials 
of radiated Leptospira vaccine have proved disappointing. 

Dr Babudieri warned participants that no relationship existed 
between the titre of agglutins in the sera of the vaccinated person and 
the protective value of the vaccine. In cases in the post-vaccinal state, 
it was not uncommon for humoral antibodies to disappear within the first 
few months whereas, in control trials, immunity as measured by the absence 
of clinical symptoms could last as long as five years. 

When identifying apparent Leptospira infections of livestock and 
of man, care should be taken to distinguish the saprophytic and the 
pathogenic strains. A number of the saprophytic strains may appear in 
cultures as contaminants. These saprophytes are likely to be confused 
with the pathogenic strains since they share common genus-specific 
antigenic properties. 

In order to identify the leptospiral infection in a popUlation, it 
is necessQry to isolate the strain from the infected animal or patient 
at an early stage of the disease. The organism is generally easy to 
isolate and to cultivate, but a few strains, such as hardjo, belonging 
to the hebdomadis serogroup are difficult to grow in some media. They 
are more easily isolated if Ellinghausen bovine fraction V medium is 
used. In attempts to isolate the leptospiral organisms from cattle or 
contaminated water, the great usefulness of small animals such as gerbils 
and hamsters should not be forgotten. 

• 



-'9 -
A changing pattern in the prevalent strains of Leptospira had been 

reported from at least one country. Variations in the incidence of infection 
within certain occupations were also mentioned. In Queensland, Australia, 
the previously high incidence of leptospirosis among sugarcane workers 
had been markedly diminished by the introduction of mechanization and 
modern methods of defoliation. 

9. TUBERCULOSIS 
(Introduced by Dr Steele) 

The greatest problems of bovine tuberculosis are currently found 
in the developing and underdeveloped countries and regions although only 
a few decades ago the disease was of great concern in western Europe. 
The world incidence and prevalence of bovine tuberculosis in man or 
animals is difficult to ascertain. 

Surveys in western Europe and the Americas in the early part of 
the twentieth century revealed that the disease was widespread in both 
man and animals. The disease was found. in between 5~ and 50% of the 
animals examined. while among humans infected wi th tuberculosis, the 
bovine type was responsible for 10% to 3Cf1, depending on the population 
at risk. A summary of the literature up to 1927 showed that llSll of 22Z7 
cases studied were due to bovine type organisms. A later study of 18 000 
cases assembled from the world literature found more than 10% to be due 
to bovine type infection. As late as 1945, studies in England and Wales 
of 994 patients from whom the tubercle bacillus was isolated, revealed 
that 261 or 26% were of the bovine type, the highest proportion being 
found in the five to nine-'year age group. Sim11ar studies in Sootland 
showed 22% to be of bovine origin. In Wales. the rate was 17% and in 
northern Ireland only 4%. 

In 1946. it was estimated that 18% of the cattle in Great Britain 
were tuberculous, the incidence being 20% in England. 14% in Scotland and 
7.5% in Wales. In dairy cows, the incidence was probably 30-35%. By 
1952. the rate had fallen to less than 12%. 

Sigurdsson reported in 1945 that among 165 patients with respiratory 
tuberculosis or pleurisy from rural Denmark, 67 (41%) were infected with 
the bovine type organism. The incidence of human respiratory infection 
with bovine-type of tubercle bacillus was unknown until the investigations 
in the late 1930'5 in Sweden by Hedvall, those of Jensen. and the above
mentioned report of Sigurdsson. Theobald Smith had oalled attention to the 
risk of respiratory infection from cattle as long ago as 1898: 

"If bovine bacilli may invade the human body without 
let or hindrance, we have not only food infection to guard 
against, but also the inhalation disease to which man is 
exposed in stables containing tuberculous oattle." 
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Since these earlier reports, there have been additional respiratory 
cases in Denmark and England. Toming provides a case history of a nurse 
born in 1917 who had had childhood exposure to tuberculous cows but had 
no contact since childhood. As a nurse, she was given X-ray examinations 
from 1946 to 1955. The lung findings were normal and her tuberculin 
reaction was positive. Throughout this period she worked in the medical 
ward, and had contact with some few tuberculosis patients, but with no 
known case of bovine type tuberculosis. In October 1956, a year after 
a previous X-ray, an infiltration was found in her right lung. She had 
been coughing for three weeks. The sputum was positive on direct smear, 
and on examination in the State Serum Institute in Copenhagen, the bacilli 
proved to be the bovine type. The patient was treated with streptomycin, 
PAS and INH and eventually returned to work a year later. She has remained 
well. Toming is of the opinion that she was infected at least 10 years 
earlier, and most likely 30 to 40 years before she was ill. These observa
tions are supported by her childhood experience and lack of opportunity 
in later life to be exposed to the bovine disease. 

A case of bovine tuberculosis with a possible human source was 
recently reported in England. A dairy farmer was diagnosed as having 
pulmonary tuberculosis of the bovine type in September 1964. An immediate 
test of his dairy herd, which had been free of tuberculosis since 1951, 
revealed heavy reinfection; 10 out of 48 animals were positive reactors 
and were removed for slaughter. Post-mortem examination showed that in 
five animals the mesenteric, mediastinal and retropharyngeal lymph nodes 
had tuberculosis lesions. The investigators believe the farmer may have 
had a latent infection which flared up late in life, fnd when he became 
an open case of tuberculosis, he spread the disease to his cattle. 

McDougall, in his global survey, found that the prevalence of 
disease in milk cows ranged from 10% to 70% in Europe in the period 
before and after the Second World War. He estimated that the infection 
rates in the vicinity of metropolitan areas in Latin America ranged from 
10% to 30% and higher. In China, a survey around Peiping revealed that 
18% of the tested cattle reacted to the tUberculin test. The rate of 
infection in Australia and New Zealand was said to be about 7%. 

The incidence in Asia is not known but is generally thought to be 
below 10% except in northern Pakistan where it has been reported that up 
to 50% of the animals reacted when given tuberculin tests. Few surveys 
have been carried out in Africa and knowledge of the distribution of 
diseased cattle is scanty. South African health authorities estimate 
the rate of infection at less than 10% but in some instances it can be 
much higher. A survey in East Africa indicated that cattle tuberculosis 
was widespread but it appears that not all of this is Mycobacterium 
bovis infection. 

The livestock population of the world (excluding poultry) exceeds 
3000 million including more than 1000 million cattle. One-third of the 
cattle are in countries where bovine tuberculosis is under control, one
third are in areas where the disease is widespread but the incidence is 
unknown, and the remaining third are in regions where the prevalence is 

• 
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high. It 1s probable that the percentage of reactors in these three 
groups would range from less than 1% in North America and most of Europe 
to 10% and higher in the enzootic regions of Latin America, Africa and 
Asia. If there is an estimated 5% of reactors in the world population, 
this would mean 50 million infected cattle. Tuberculosis in cattle 
reduces milk production, shortens life, reduces reproduction capacity, 
and destroys the value of the carcass for meat. European veterinarians 
have stated that in cows tuberculosis cuts production 30% or more, and 
that the loss in calves is much greater because of the high mortality. 
If the expected value of an animal, its production and power is calculated 
at only $100 per annum, then a reduction of 30% represents losses in the 
range of 1500 million dollars. Such losses reduce the income of the 
landowner, the rancher, the farmer, the herdsmen and everyone concerned 
with animal-based industries. All society suffers. The state cannot 
collect taxes that are needed to support the social structure demanded 
by citizens of all nations: security, education, health and economic 
opportunity. No developing, underdeveloped or advanced nation can 
afford to have bovine tuberculosis continually draining away both wealth 
and health. 

9.1 Sites of tuberculosis infection 

The earlier view that infections due ~. ~ in man are limited 
to non-respiratory sites, and that infections of the respiratory system 
are due to the human type of organism, is no longer supported. This 
view was based on the hypothesis that the point of entry determined the 
ultimate site of the lesion; in experimental animals, however, ingestion 
of tuberculosis bacilli can result in as high a proportion as one-third 
of the respiratory infections. Also, when the bacilli are transmitted 
in aerosol form, a small proportion of lesions will occur in the gastro
intestinal system. 

9.2 The status of bovine tuberculosis in some Asian oountries 

9.2.1 China (Taiwan). Tuberculosis has always been an important health 
problem among the human population of China. A 1957-1958 prevalence 
survey found that 3.9% of the people were considered to be tuberculous 
suspects, and that 0.7% were excreting tubercle baoill1. It was concluded 
that some 250 000 people had tuberculosis and that 60 000 of those were 
open cases. 

Concurrently, a survey of cattle revealed an incidence between 
5% and 10%. During the next decade, tuberculin testing was applied to 
the dairy animals and reaotors were removed. By 1964, the incidence 
of bovine tuberculosis had fallen to less than 1% and the disease oould 
be considered under control. Today the reaotor rate is less than 0.5%. 

9.2.2 Hong Kong. Tuberculosis is a common disease of man in Hong Kong, 
but it is rare in domestic animals. There are only a few dairy farms in 
the colony and none of them have had any reactors since 1964. No surveys 
of native cattle and buffaloes have been made but post-mortem findings at 
slaughter indicate that the incidence is very low. 
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9.2.3 Indonesia
l

• The majority of tuberculosis cases in Indonesian 
animals have been reported in dairy cattle, chiefly imported Dutch strains 
of the Holstein-Friesian breed. Some local veterinary authorities suggest 
that such dairy cattle are more susceptible to tuberculosis than the native 
breeds. Others feel that the apparent difference in tuberculosis incidence 
reflects the influence of environmental factors and stress on the occur
rence of the disease. Dairy cattle in Indonesia are continuously confined 
and have no opportunity for grazing and exercising in the open air and 
sunlight, while the native breeds are generally stabled only at night and 
are seldom if ever milked. Still others suggest that the bovine strain 
of the tubercle bacillus was introduced into Indonesia from Europe along 
with the imported dairy cattle, and point to the fact that contact between 
such dairy cattle and Indonesian native breeds of cattle, used chiefly 
for work and beef, is extremely rare. One must further consider the fact 
that the Indonesian veterinary service sponsors mass tuberculin testing 
of dairy cattle only; non-milk producing animals are seldom if ever 
screened. The few cases of tuberculosis reported in other animals have 
been diagnosed chiefly by examination of post-mortem specimens submitted 
by slaughterhouse or other governmental or institutional veterinarians. 

The strain identification of isolates of Mycobacterium tuberculosis 
has been infrequently attempted in Indonesia, but enough laboratory 
differentiations have been done to establish the fact that the human, 
bovine and avian strains are all present. There are no available records 
on the occurrence of human infections with other than the human strain. 
It is perhaps significant that Indonesians customarily boil their milk 
and drink it hot, thereby practically eliminating the possibility of 
milk being a vehicle for transmission of the tubercle bacilli to human 
beings from human or animal sources. Almost all of the cases in cattle 
and water buffalo for which laboratory differentiation has been performed 
have been of the bovine strain. The avian strain has been most commonly 
isolated from ducks, but exists in many other speCies of wild and domesticated 
fowls including imported and native breeds of chickens and geese. It is 
surprising that all investigated and reported cases of tuberculosis in swine 
were caused by either the bovine or the human strain and not the avian strain. 
The human strain has been the cause of almost all other cases of animal 
tuberculosis in which strain differentiation has been performed by cultural 
or animal inoculation methods. Cases in pet animals including dogs, cats, 
parrots and various non-human primates have been almost invariably due to 
infections with l{ycobacterium tuberculosis ~ hominis. 

In Indonesia, a total of 94 891 tuberculin tests were carried out 
on dairy cattle from 1951 through 1962; there were 195 positive reactiOns, 
545 results were considered dubious and 94 151 were negative, a positive 
reactor rate of 0.205% positive. During the same period of time, the 
majority of isolations of Mycobacteria from animals were made from dairy 
cattle. Of a total of 568 specimens examined, 508 or 89% were from dairy 
cattle. Of the 216 isolations made, 192 or 84% were from dairy cattle. 
The positive reactor rate of specimens from dairy cattle was 37.8% (192 
positives from 508 specimens). 

lIndonesia is in the South-East Asia Region. 
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In Indonesia, data on animal disease morbidity and mortality are 
very limited due primarily to the acute shortage of technically trained 
personnel. In addition, economic difficulties and, in many regions, the 
lack of adequate transport and communication services are further obstacles 
to the implementation of desirable programmes of animal disease reporting, 
diagnosis and control. It is therefore difficult and perhaps ill-advised 
to attempt to draw general conclusions from the limited animal disease 
information which is presently ava1lable. 

9.2.4 Japan. In 1899, tuberculin tests were performed for the first time 
on 948 cows and revealed 34.4% to be reactors. 

In 1901, the Japanese Government took the first step towards the 
eradication of bovine tuberculosis by enacting legislation for the 
prevention of cattle tuberculosis. In 1948, these provisions were 
consolidated by another Act concerning the prevention of infectious 
diseases of domestic animals and at that time the method of tuberculin 
testing was changed from subcutaneous to intracutaneous injection. 

Since 1952, tuberculin for veterinary use has been prepared from 
cultures of a strain of human type and two strains of bovine type on 
Sauton's medium instead of the glycerin bouillon used previously. The 
potency of every batch is tested at the veterinary assay laboratory of 
the Ministry of Agriculture and Forestry. 

For the control of the disease, the "test and slaughter" policy 
has been adopted in Japan and the Government indemnifies farmers for 
slaughtered animals. As regards the cattle to be tested, the law requires 
that the following cattle should be inspected at least once a year: cows 
being employed for or raised for the purpose of milking: bulls being 
employed for or raised for the purpose of breeding; cattle being raised 
on the same premises with the above: and other cattle designated by the 
governor of the prefecture. 

According to official statistics, the rate of tuberculin reactors 
was 26.3% in 1903. About 6% of cattle inspected in 1903 had tuberculosis. 
Tuberculin reactors have been reduced to less than 0.2% for the years 
1961-1966. By 1966, the rate was 0.05%, representing 508 positive 
reactors in one million cattle tested, and Japan has continued to be 
practically disease free except for one outbreak in a beef herd in 1969. 

Experimental stUdies on bovine PPD have been made but it has never 
been applied in field. In relation to "no visible lesion" reactors, 
reactions to the canparative tuberculin test became weak or negative 
following repeated testing. However, even in those cattle, the febrile 
response occurred, irrespective of the intracutaneous reaction, and it 
seems necessary to evaluate the febrile reaction as a supplementary 
diagnostic method. 
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Studies on serological reactions in bovine tuberculosis have been 
made but they have not yet proved useful in diagnosing the disease. 
FUrther studies are needed to improve the sensitivity and specificity of 
these reactions before their application in practice. 

Several cases 
tive tuberculin test 
of tubercle bacilli: 

of swine tuberculosis were reported and the compara
was carried out in pigs infected with various types 
their specificities were confirmed. 

9.2.5 Philippines. In the Philippines, tuberculosis is considered a 
serious public health problem, but there is no information on the incidence 
of bovine type infection in man. The disease is widespread in cattle and 
is reported as the principal reason for meat condemnation in the Manila 
abattoirs; it is frequently reported also in other cities where meat is 
inspected. The highest incidence is found where animals are concentrated. 
The dairy cattle population is small, and is located near the large cities. 
The bovine population is about 1.2 million, mostly dual work-meat type 
animals which scarcely produce enough milk for their calves. They are 
found, one or two to a family, on small farms. There are a few large 
herds on plateaus and highland pastures. There is no programme for 
tuberculin testing these animals. 

The carabao (buffalo) population is almost three times that of 
cattle and is widely distributed among small landholders and agricultural 
workers who own one or two animals. The carabaos have an intimate 
relation with the human population and are kept until old age, disease, 
or accidents impair their usefulness. Their milk production, with some 
exceptions, 1s low. The commonest diseases of buffaloes are tuberculosis 
and cysticercosis. There is no organized tuberculosis testing programme 
for the buffalo population. 

9.3 General observations 

Tuberculosis infection can be transmitted within the susceptible 
animal host population, from animal to man, and from man to animal. This 
is well recognized and amply documented. Yet in some countries with a 
high incidence of animal and human tuberculosis, few reported cases of 
human tuberculosis due to bovine infection have been recorded. 

The last outbreak of bovine tuberculosis in man in the United 
States occurred in 1952 in Northern Ohio where a number of schoolchildren 
developed cervical lymphadenitiS after accidentally consuming milk from 
an infected herd. The incidence of bovine tuberculin reactors in 1968 
was less than 0.07% Dr 7 per 10 000 animals tested. There were fewer 
than 100 known diseased herds and these were under quarantine. The 
complete eradication of a disease is difficult but the goal in the 
United States of America was eradication in the nineteen-seventies. 
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It was stated that extensive programmes for the eradication of 
tuberculosis had been undertaken in Gennany, Poland, Czechoslovakia and 
the Union of Soviet Socialist Republics. Although the initial capital 
cost of the campaign was veI')! high, it was estimated that, when they 
were successfully completed, the gain in food production and economic 
yield would more than offset the initial investment. It was pointed 
out, however, that even in countries where the bovine enzootic infection 
had been satisfactorily controlled, cases due to bovine infection were 
likely to continue to appear in the human population. In most instances, 
it was found that these human cases were of endogenous rather than exogenous 
infections, and most, if not all, would be persons with chronic lesions 
from earlier infections that had characteristically recurred at an older 
age. 

9.4 Discussion 

Dr Steele stressed that tuberculosiS accounted for a depletion 
of the order of 4% - 5% of the total available complete protein for the 
human population of the world. 

Dr Cockrill emphasized the importance of the ~later buffalo as a 
domestic animal in many countries. The world population of these animals 
was estimated at 120 million with a heavy concentration in the Western 
Pacific Region. Referring to one of the main problems of tuberculosis 
control in some of the less developed countries, he advocated the use 
of auxiliaries to aid professional personnel in national eradication 
progranllJes. 

Because of the high incidence of the non-visible lesions discovered 
in the routine tuberculin testing of cattle in Fiji, a small investigatory 
trial as to a possible cause of sensitization had been undertaken. 
Mycobacterium tuberculosis was considered to be a responsible agent. 
Fiji used dilute tuberculin for the eradi"cation campaign although the 
limitations of this method were realized. Malaysia had used the double 
intradermal method with success to reduce the incidence of tuberculosis 
in cattle. 

The ratio of non-visible reactions was reported to be high in 
Japan where the possibility of either group III Runyon type or human 
type of sensitization had been postulated. It was pointed out that 
~. tuberculosis sensitization produced positive tuberculin test 
reactions in cattle but did not always produce lesions and the cases 
of animals sensitized with human infection had not been known to become 
active shedders. When considering non-visible lesions in cattle, it 
should be remembered that ~. avium and the anonymous mycobacterial 
infections were other possible causes of non-specific reactions. 
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10. AlmlRAX 
(Introduced by Dr Coronel) 

This disease, caused by Bacillus anthracis, is an acute, fatal 
infection in most animals, including the herbivorous animals, especially 
cattle, buffaloes and sheep. Horses, buffalo, deer, and other wild 
herbivora are very susceptible to the infection as are guinea pigs and 
mice. Swine are less so, and in them the disease frequently runs a 
chronic course. Dogs, cats, rats, and most birds are relatively 
insusceptible but can be infected artificially. Cold-blooded animals 
are not affected. Although man is not as susceptible as the herbivorous 
animals, human infection is frequently fatal. 

Human infections have been estimated to number between 20 000 and 
100 000 annually; most of them are in people living in the rural districts 
of developing countries, although infections may occur in industrial areas. 
Severe outbreaks in man have been traced to wild life, notably hippopotamus, 
elephant, and other African animals whose flesh may be eaten. Anthrax 
in man may assume any of three forms: the skin or cutaneous type (malig
nant carbuncle); the pulmonary form (woolsorters disease); or the intestinal 
form. The second and third forms of the diseases are usually fatal. 

In most industrial countries, inhalation and gastrointestinal 
anthrax are rare, and are primarily occupational hazards of industrial 
workers who process hides, hair especially from goats, wool, and bone 
and bone products, and of veterinarians and agricultural workers who 
handle infected animals. The disease is endemic in numerous agricultural 
regions of the world where anthrax in animals is cotmnon. New areas of 
infection in livestock may develop through the introduction of animal 
feed containing contaminated bone meal. Environmental changes such as 
result from floods or droughts may provoke by creating favourable condi
tions for the germination and multiplication of anthrax spores dormant 
in the soil. 

Reservoirs of infection can exist in several animals including 
cattle, sheep, goats, horses and wild animals. The spores of ~. anthracis 
resist environmental factors and disinfection, and remain viable in 
contaminated areas for many years after the source animal infection has 
terminated. 

Laboratory confirmation is obtained either by use of ~. anthracis 
gamma bacteriophage or by direct demonstration of bacilli in lesions or 
discharges. The latter can be done by culture or by inoculating mice, 
guinea pigs or rabbits either using exudates from lesions, blood or other 
tissues or using pure cultures. Fluorescent antibody techniques can be 
employed to identify the bacillus in vesicular fluid smears, cultures 
or tissue sections. Serodiagnosis by the Ascoli thermo-precipitation 
test using a preCipitating serum of high titre is also used successfully. 

• 

• 
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Infection of the skin is by contact with the tissues of infected 
animals; or with contaminated hair, wool, hides, and soil associated with 
such animals. Inhalation anthrax results from inhalation of spores. 
Gastrointestinal anthrax arises from ingestion of contaminated undercooked 
meat: there is no evidence that milk from infected animals transmits 
anthrax. The disease spreads among omnivorous and carnivorous animals 
through contaminated meat, bone meal or other feed products. Biting 
flies and other insects have been reported to act as mechanical vectors. 
Vultures have spread the organism from one area to another. Accidental 
infections occur among laboratory workers. 

10.1 Preventive measures 

A cell-free vaccine for high-risk persons is available in the 
United States of America from the National Communicable Disease Center. 
It is effective in preventing cutaneous and probably inhalation anthrax 
and is recommended for veterinarians and for persons handling potentially 
contaminated industrial raw materials. 

Education in personsl cleanliness, in modes of transmission, and 
in the care of skin abrasions is important for employees handling 
potentially contaminated articles. In industries where anthrax is a 
hazard, it is essential to ensure a constant medical supervision of 
employees, with prompt medical care of all suspicious skin lesions. 
Dust control and proper ventilation should be enforced, and adequate 
facilities provided for washing and changing clothes after work. Eating 
facilities should be separate from the place of work. 

Thorough washing, disinfection or sterilization of hair, wool or 
hides, and bone meal or other feeds of animal origin, prior to processing 
are recommended. Hides of animals suspected of being infected with anthrax 
should not be sold, nor should their carcasses be used as food or feed 
supplements. 

It is important not to perform post-mortem examinations of suspect 
animals in order to avoid contaminating soil or environment with blood 
or infected tissues. Carcasses should be burned or buried deeply with 
anhydrous calcium oxide (quicklime), preferably at the site of death. 
Soil seeded with bodily discharges should be decontaminated. 

Animals suspected of anthrax should be promptly isolated and treated. 
Milk from animals in herds with anthrax may be boiled and fed to swine or 
chickens. 

Animals in enzootic areas should be routinely vaccinated each year. 

Effluents and trade wastes from rendering plants handling potentially 
infected animals, and those from factories that manufacture products from 
hair, wool or hides are likely to be contaminated and should be controlled. 
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10.2 Comparative efficacy of immunizing agents 

A study on the comparative value of various products for producing 
immunity in previously unexposed animals indicated that spore vaccines, 
particularly when injected intradermally rather than subcutaneously, are 
most effective in producing active immunity to anthrax. Reliable immunity 
was also obtained with anthrax bacterin (washed culture) and anthrax spore 
vaccine in saponin. Aggresin was found to be inferior to the preceding 
products and bacterin made from whole culture (broth) had practically 
no value. Anti-anthrax serum immunized quickly and satisfactorily, but 
the duration of immunity was short. 

Live spore suspension is one of many different kinds of 
vaccine that have been used successfully for the protection of 
another is the Stern vaccine prepared from avirulent bacilli. 
been observed that animals receiving antibiotic feed additives 
always effectively immunized with live vaccine. 

anthrax 
animals; 
It has 

are not 

10.3 Chemotherapy 

At the present time, early diagnosis and treatment with penicillin 
or other broad-spectrum antibiotics have reduced human mortality from the 
cutaneous form of the disease to almost zero. The same treatment has 
given successful results in animals. 

Anti-anthrax serum may still be useful in the treatment of systemic 
anthrax where toxic manifestations occur. The heterologous serum now 
employed can cause serum-sickness and allergic skin-tests should be made 
before uSing it. Further work is required to determine the importance 
of toxins in the pathogenesis of the disease and the place of specific 
antitoxins in therapy. 

10.4 Contribution (by Dr \~. Ross Cockrill) 

Among the factors which contribute to the continuing high incidence 
of anthrax particularly in the developing countries are: 

(1) the failure to recognize and report the disease especially 
in its more acute forms; 

(2) the tendency to slaughter animals for human consumption 
whenever it becomes obvious that they are seriously ill; 

(3) the salvaging of wool, hides and skins and sometimes 
even meat from animals which have died of the disease; 

(4) shallow burial or equally inadequate disposal of infected 
carcasses and offal. 

" 

" 
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Once it becomes contaminated, soil can remain infective almost 
indefinitely. It has been stated that in the Philippines buffaloes 
appear to be more susceptible to anthrax than cattle. On the other hand, 
it was pointed out that buffaloes are wallowing animals and tend to be 
more concentrated in the marshy areas where the disease persists. Anthrax 
enzootic areas in the Philippines and elsewhere are found in the marshes 
and where there are large bodies of water. In Sudan the disease is found 
principally in the areas where animals belonging to nomads are kept during 
the rains. 

World disease reporting systems tend to give the impression that 
the prevalence of anthrax in both man and his animals is smaller than is 
actually the case. Many hundreds of cases go undiagnosed and unreported 
and it has been suggested that the true prevalence figures might be as 
much as 20 times greater than those published. 

Dr Steele has directed our attention to two factors of the greatest 
concern to epidemiologists and epizootiologists alike. First there are 
the pressures that are brought to bear to ensure that reporting systems 
shall tread warily between what is true and what is ecoDaDically expedient. 
The second factor is our inadequate knowledge regarding the real incidence 
and distribution of many diseases that are of the greatest public health 
and economic importance. 

In spite of all the derogatory comments to \~ch it is subjected, 
animal disease reporting grows more efficient and honest every year. Its 
greatest weakness does not lie in the understandable desire of governments 
to suppress or distort information, for example on meat and meat products, 
that might adversely influence trade, but. results from its inability to 
cover the distribution and incidence of many of the most important 
infections and infestations. 

The small experience that I have of international disease control 
measures has long since led me to the conclusion that one of the greatest 
services that organizations like WHO and FAO can render to their Member 
countries is to help them to carry out detailed disease surveys. These 
should be aimed first at discovering the full range of infestations and 
infections wtuch exist - in other words, preparing an atlas of disease -
and second at establishing the relative economic and public health 
importance of each animal disease condition. 

I do not believe that surveys of this nature would be immensely 
expensive. I visualize a team of no more than three skilled practitioners, 
supported by reliable laboratory services and with all the necessary 
logistic support in the form of transport and equipment, operating 
continuously. If for financial reasons permanent surveys are not feaSible, 
surveys over a period of at least twelve months should be carried out. 
In that way all the climatic and biological influences on infections and 
infestations would be covered. 
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Unfortunately, the importance of disease survey work among animals 
is not universally recognized. Even in the more technically advanced 
countries there have been few such studies. In the developing countries 
it is not surprising that government planning departments fail to appre
ciate the need to determine both the full range of diseases of man and 
his animals and their relative importance as a guide to the technical 
services in deciding priorities. Countries compete for technical 
assistance and within countries individual government departments are 
often in compatition with one another to obtain it. Disease survey work 
is too often relegated to a low position in the priority list. 

A discussion on anthrax is a suitable peg on which to hang an 
argument of this type. Anthrax is an excellent example of a common, 
easily diagnosed disease, simple to treat and not difficult to control, 
of which nevertheless we have remarkably little knowledge concerning 
the true incidence and distribution. Diligent survey work could provide 
answers to many of the queries which are being allowed to persist un
answered. 

It is commonly stated in the literature - and I have repeated 
the cliche in my paper - that pigs appear to have some resistance. I 
wonder, however if there is any support for that statement. I have 
the impression that, if such a resistance ever existed in the past, it 
no longer does so and that pigs are Just as liable to become infected 
and to exhibit symptoms as any other mammal. It is, however, true that 
infection in the pig may result in a slower progress to death than in 
most other mammals so that clinical cases are more frequently encountered. 

In many countries imported feedstuffs are the major source of 
infection. Bone meal from Argentina has occaSionally been found to be 
grossly contaminated. Some thirty years ago linseed cakes and meals 
from India were frequently heavily contaminated. Detective work disclosed 
the fact that the barges used to convey the crude linseed to the export 
harbours acted as ferries for large numbers of goats on the return Journey. 
The incidence of anthrax was, and probably still is, rather high in these 
animals and quite a few of them died during the journey. The barges 
received only the most perfunctory cleansing before being loaded once 
again with linseed intended for export to Britain and certain other 
countries. On a recent visit to Britain I was informed by the animal 
health division that in 1969, out of 234 cases of anthrax in farm live
stock, 206 were attributable to contaminated feedstuffs, or to meat and 
bone meals which are often heavily infected. 

Dr J.V. Tacal reported in the Philippine Journal of Veterinary 
Medicine in 1968 that since 1923 more than 600 persons had become 
affected, and about 40% of them died. The condition primarily affects 
farmers and is almost always the result of contact with or consumption 
of the meat of infected livestock, mostly buffaloes, which have been 
slaughtered clandestinely. In following my precept of never missing 
an opportunity of mentioning the water buffalo, I would like to point 
out that here is yet another reason for increased investigation into 
the diseases which may be common to man and his carabaos. 

• 
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The economic factor is largely to blame for the attempts to salvage 
something in the form of meat Dr hide from an animal dying, Dr suddenly 
dead, from anthrax. Carabaos are still the most important source of 
agricultural power in the Philippines and they are very expensive animals 
whose replacement is costly. To bury the animal would result literally 
in a dead loss. So the meat and the hide are salvaged and sold. 

Sudden deaths of livestock from the acute Dr hyper-acute fDrms of 
the disease are everywhere commonly attributed to lightning or to heat 
stroke. Health education, annual vaccination of stock in enzootic areas 
and improvement of the economic condition of rural peoples will lead to 
a significant decline in the numbers of cases in animals and therefore 
also in man. 

In Britain, the government wool diSinfecting station in Liverpool, 
which opened in 1921, handles what are regarded as the top-risk materials. 
Constant observations over the years have shown that approximately 50% 
of all batches of goat hair from India and Pakistan are infected. For 
China the figure is 20% and for Persia about 40;&. Mohair samples from 
Turkey are 50% infected, cashmire is 30% to 50% infected while wODl, 
chiefly from India, shows an infection level of around 30;&. Wool and 
hair are regarded in Britain as the most dangerous materials; they 
accounted for 1018 cases of human anthrax between 1900 and 1956. Next 
came hides and skins accounting for 779 cases, horsehair and bristles, 
236 cases, and bone and bone meal, 72 cases. 

Finally, I would like to mention a subject to which WHO - but 
unfortunately not FAO - is giving very serious consideration. I refer 
to the possible application of means of biological wa~fare. This, of 
course, is no new thing. It is interesting to note that during the 
1939-1945 war Guinard Island off the north-west coast of Scotland was 
experimentally sprayed with anthrax bacteria. The victims were sheep. 
This was apparently done in order to test the feasibility of one method 
Df biological warfare. The experiment was, however, conducted under 
such conditions of maximum wartime secrecy and security as might have 
been specially designed to ensure that the greatest number of people 
would be informed of it in the shortest possible time, including 
presumably the enemy. It seems that the results were instrumental in 
persuading experts that an attack by biological warfare was a ·feasible 
military proposition. Some 28 years later, the island is still a 
prohibited area and, since Bacillus anthracis is remarkably resistant, 
this prohibition will probably continue indefinitely or until such time 
as science comes up with a rapid, efficient and cheap means of decontam
inating anthrax-infected oil. 

10.5 Discussion 

Dr Coronel mentioned occasional breakdowns in vaCCination. An 
interesting case had beeen reported by Dr Max Stein in 1964. A cow was 
inoculated with a potent spare vaccine. A month after inoculation, when 
immunity should have been at its height, the animal contracted anthrax 
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and died. Investigation established that the animal had been treated for 
metritis with large doses of antibiotics at the time of immunization. 
Since ~. anthracis is very susceptible to these, the multiplication of 
the vaccine at the inoculation site would have been prevented with a 
subsequent failure to immunize. It was therefore important to avoid the 
use of antibiotics in the feeds of animals that were to be immunized by 
living vaccine. 

It was suggested that the greatest handicap to the control of 
anthrax epizootics was the ability of the vegetative forms to produce 
spores that were extremely resistant to dessication and could survive 
in the soil for many years. Dr Coronel raised the question whether 
infections of animals were due to the vegetative form of the organism 
or to the ingestion of spores. He pointed out that the vegetative forms 
presumably were susceptible to gastric digestion whereas the more resistant 
spores would pass through the digestive tract and so give rise to infection. 
Some participants held that epizootics in stock quartered on infected 
pastures could occur only when the environmental conditions were optimal 
for the growth of the vegetative form of the contaminant spores. Others 
maintained that such outbreaks were in direct relationship to the concentra
tion of infecting spores or, more probably, resulted from reinfection of 
the pasture. 

In the Philippines, several hundreds of human cases had occurred 
in the past decade. With few exceptions, these were due to the consumption 
or handling of infected meat. From information provided by various speakers, 
it appeared that transmission to man commonly took place in that way in 
countries with a shortage of protein where it was not uncommon for sick 
and moribund animals to be slaughtered and dressed. After removal of the 
hide, the meat was customarily sun dried and salted. Dr Coronel then 
cited a case to demonstrate that it was possible to isolate ~. anthracis 
from meat prepared in such a way and stressed that drying and salting of 
meat was insufficient to render the meat suitable for human consumption. 
The pathogenesis of the disease was also discussed and it was agreed 
that exotoxins played an important part in the disease process but that 
little was known of the actual mechanism. 

The attention of participants was drawn to the system adopted in 
the United Kingdom where there was only one central port of entry, 
equipped with a sterilizing station. They were reminded that Annex 8 
of the Third Report of the Joint FAO/WHO Expert Committee on Zoonoses 
gave details of the sterilizing procedure and Annex 9 annotated methods 
to be adopted to protect workers at occupational risk with imported 
wools, yarns and hides. l Gamma radiation was suggested as a theoretical 
means of sterilization but no information was available to assess the 
practicability of this procedure. 

~ld Hlth Org. tech. Rep. Ser., 1967, No. 378. 
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It was generally accepted that the Stern vaccine, Which had been 
extens1vely used, had proved efficacious, but it ~ms recommended that 
care be taken to protect the vaccine from heat and to avoid the concurrent 
administration of antibiotics. The increasing use of stock feeds with 
antibiotic supplements should also be borne in mind When vaccinating 
stock. Dr Steele referred to a human vaccine recently developed in the 
United States of America. Preliminary reports had shown this vaccine 
to yield promiSing results. In that country, human anthrax incidence 
had been substantially controlled by vaccination of high risk groups. 
The incidence.had been reduced to an average of seven cases reported 
annually for the past 10 years. As a guiding measure, the emphasis for 
the control of anthrax should be accurate reporting and the surveillance 
of animal and human cases. 

With regard to control of outbreaks, it was stated that the prompt 
use of antibiotic therapy had been shown to prevent the occurrence of 
fUrther cases and to contain the infection. For the diagnosis of anthrax, 
the fluorescent antibody test developed in the United States of America 
had been demonstrated to be specific for the identification of ~. anthracis. 
The potential risk of anthrax infection to students of microbiology and 
to laboratory technicians was thought to deserve wider recognition. At 
least one known case of infection contracted in this way was cited. 

11. RABIES 
(Introduced by Dr Coronel) 

Rabies is an acute, specific, rapidly fatal paralytic infection 
communicated from a rabid animal to a susceptible animal or man through 
a wound usually inflicted by a bite. Man always contacts the disease 
from some lower animal, commonly the dog. 

It is primarily a disease of animals and occurs throughout the 
world except in Australia, New Zealand, Japan, Hawaii and other Pacific 
islands, some parts of the West Indies, the Atlantic islands, Great 
Bri tain and Ireland, and Norway and Sweden, all of which areas are at 
present free of rabies. Urban rabies is a problem associated with dogs 
and, occasionally, other pets; sylvatic rabies is a disease of wild 
biting animals, which sometimes transmit the disease to dogs and domestic 
livestock. In the United States of Amer1ca wild life rabies is steadily 
1ncreasing. 

Bat rabies has become a problem in the Americas but it 1s unknown 
in Asia, Australia, and Africa. It is transmitted tEl cattle by tre bites 
of bats and numbers of human cases have occurred similarly. 

Reservoirs exist in many wild and domestic Canidae, including the 
dog, fox, coyote, wolf, Jackal. and also the cat, skunk. racoon, mongoose, 
and other biting mammals. Vampire and fruit-eating bats are infected in 
South and Central America and Mexico; insectivorous bats 1n the United 
States of America, Canada, and Europe. 
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The dog is the traditional reservoir of rabies and, in the past, 
85;~ to 90% of cases of human rabies have been due to dog bites. The 
measures used for the control of dog rabies have been generally effective 
and in many countries of the world the dog is no longer the main reservoir. 
In the United States of America, for example, the skunk, the fox, and the 
bat are now the principal reservoirs in that order of importance, the 
skunk being the species that excretes more virus than any other. 

The virus of rabies, Formido inexorabilis, measures 100 to 150 mu 
in diameter. It is killed by heating to 70·C for 15 minutes, but if dried 

o • 
it may withstand 100 C for two to three minutes. The v~rus can be preserved 
for about one year in 50% glycerine and for longer by freezing. Ultra
violet radiation, mercuric chloride, formalin, acids and bases, phenol 
and chloroform inactivate the virus. However, sulfonamides, penicillin 
and streptomycin do not affect it and are frequently used in isolating 
it from contaminated material. 

The virus can be cultivated in the brain of living susceptible 
laboratory animals, in tissue culture containing viable nerve cells, 
certain kidney cells and other epithelial cells, and in developing duck 
and chick embryos. 

11.1 Diagnostic procedures 

11.1.1 Histopathology. The quickest and easiest procedure is the use of 
a suitable dye for the detection of Negri bodies in fresh brain smears 
or impressions and in tissue sections. The Sellers, Giemsa and Mann 
stains are widely used and all of them are satisfactory. The Sellers 
stain combines simplicity with easy identification of the Negri bodies. 
A positive diagnosis based on the detection of Negri bodies is sufficient 
proof of the presence of rabies and can be made 1'Ii thin half an hour after 
receipt of a specimen. If the reading is negative, the fluorescent 
antibody technique should be employed, if available, and the mouse 
inoculation test started. When any of the stains are used, care must 
be taken to distinguish the Negri bodies from inclusion bodies of other 
viral diseases, and from artifacts. 

11.1.2 Animal inoculation. Since Negri bodies cannot always be found in 
the brains of animals dying of rabies, it is important that animal 
inoculation for demonstration of the virus be done on Negri-negative 
specimens. Extensive surveys of large numbers of rabies cases have shown 
that 10% - 15% of cases proved positive by mouse inoculation had been 
missed by direct-smear microscopic examination for Negri bodies. The 
white mouse has become the test animal of preference. 

11.1.3 Fluorescent-antibody (FA) test. For this test considerable 
experience, more or less constant practice, and satisfactory reagents 
and equipment are required. In competent hands the test is fast, 
comparatively inexpensive, and more accurate than either the examination 
of films or sections by recommended procedures or mouse inoculation tests. 
Fresh, frozen, or glycerolated material may be examined. When properly 



• 

- 55 -

perfonned, the "direct" FA test takes the lead over all others for speed 
and accuracy combined. Readings can be obtained within half an hour 
following receipt of the specimen, although for routine purposes a period 
of two to four hours or more is allowed for the fixation in cold acetone. 
The "indirect" FA test is useful for screening serum specimens for anti
body. 

11.1.4 Serum-virus neutralization test. This is the most accurate procedure 
for determining the specificity of the rabies virus. It should be combined 
with the fluorescent-antibody test for that purpose. In addition, the 
serum virus neutralization test can be used for detecting the presence 
and amount of antibody in a serum; the serum-dilution constant-virus 
technique is to be preferred. Readings of the test require twelve to 
fourteen days so that it cannot be used for rapid diagnosis. 

11.1.5 Complement-fixation test. This test is no longer widely used, 
although a few laboratories still consider it of value. Its value for 
diagnosis is limited because it is less reliable than the other tests 
described. 

11.1.6 Other tests. Rapidly advancing research in tissue culture may 
well produce practicable methods for direct isolation of the rabies virus, 
and serum-virus neutralization tests in tissue culture. 

11.1.7 Mode of transmission. Virus-laden saliva of a rabid animal 
introduced by a b1te or, rarely, through a scratch or other fresh break 
in the skin. Transmission from man to man is unknown, though saliva 
may contain virus. The spread of airborne virus from bats to man in 
caves where bats are roosting has been demonstrated but rarely occurs. 

11.1.8 Incubation period. The incubation period is usually three to six 
weeks, but may occasionally be shorter or much longer depending on the 
extent of the laceration, the site of t.~e wound which may be more or 
less plentifully supplied by nerves, the amount of virus introduced, 
clothing and other factors. 

11.1.9 The period of communicability. Dogs 
infective for three to five days before the 
Most wann-blooded animals are suscept1ble. 
unknown. 

and most biting animals are 
appearance of clinical signs. 
Natural immunity in man is 

11.1.10 Control. After an animal bites, prevention of rabies is based 
on physical removal of the virus and specific immunological prevention. 

Perhaps the most effective rabies prevention is immediate and 
thorough cleansing - with water, soap and water, or detergent and water -
of all types of wounds caused by the bite or scratch of a rabid animal 
or one suspected of having rabies. If hyperimmune serum is used (see 
below) part of the dose should be infiltrated beneath the bite wound. 
The wound should not be sutured for at least several days. 
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Specific prevention of rabies in man is obtained by tbe administration 
of antirabies vaccine, beginning soon after injury and continuing for at 
least 14 consecutive days and for 21 days when there are severe or multiple 
bites. Non-nervous tissue vaccine, such as duck embryo killed vaCCine, 
is preferred to the killed vaccines prepared from nervous tissue. Vaccina
tion is often supplemented by passive immunization with hyperimmune serum. 
The following is a guide to the action to be tru{en in different circumstances: 

(a) If tbe dog or cat is apprehended, confine and observe for 
seven to ten days. Start administering vaccine to the 
exposed person at the first physical Sign or laboratory 
evidence of rabies in tbe animal. 

(b) If the animal is not apprehended, if it attacked without 
provocation and if rabies is known to be present in tbat 
species in the area, start vaccination immediately. 

(c) Rabies vaccination carried a small risk of post-vaccinal 
encephalitis. This must be weighed against the risk of 
contracting rabies. Vaccine should not be given unless 
the broken skin or a mucosal surface has been contaminated 
by tbe animal's saliva. The schedule of inoculations may 
be reduced if the patient has had a previous full course 
of antirabies inoculation. If severe sensitivity appears 
in the course of vaccination either with vaccine containing 
suspensions of nervous tissue or with duck embryo vaCCine, 
the series should be completed with the other type of 
vaccine. 

(d) In cases of severe exposure to infection resulting from 
multiple or deep puncture wounds or bites on tbe head, 
face, neck, hands or fingers, caused by an animal that 
tbere is reason to suspect of being rabid, a dose of 
rabies hyperimmune serum should be given immediately 
and, if possible, the bite wound should be infiltrated 
with serum. Serum treatment should be followed promptly 
by a full 21-day course of vaCCination, which may be 
discontinued if tbe biting animal proves to be non-rabid. 
Booster doses of non-nervous tissue vaccine should be 
given 10 and again 20 days after the initial series of 
vaccination is completed. To avoid anaphylaxis, an intra
dermal or subcutaneous test dose should precede administra
tion of serum. In cases of mild exposure resulting from 
scratches, laceration or single bites on areas of tbe 
body other than the head, face, neck, hands or fingers, 
or open wounds, such as abrasions, suspected of being 
contaminated with saliva, see tbe guide for post exposure 
antirabies prophylaxis in Annex 3. 

• 

• 
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(e) The management of an animal bite, as recommended by I 
the Fifth Report of the WHO Expert Committee on Rabies 
and the United States Public Health Service Advisory 
Committee on Immunization Practices, may be summarized 
thus: 

CHECKLIST OF TREA'lMENTS FOR ANIMAL BITES 

1. Flush wound illlllediately (First Aid). 

2. Thorough wound cleanSing under medical supervision. 

3. Antirabies serum and/or vaccine as indicated. 

4. Tetanus prophYlaxis and antibacterial treatment 
when required. 

5. No sutures or wound closure advised. 

Rabies control also requires the education of the public as to 
the necessity of the following: to comply with restrictions on dogs; 
to have dogs vaccinated; to seek immediate medical attention if bitten 
by a dog; to confine and observe animals that have inflicted bites; to 
report dogs manifesting strange behaviour to the police promptly; and 
to report cases of rabies in dogs and animals that have bitten persons 
to the local health authority. The publ1c should also be warned against 
picking up or handling sick or strangely-acting bats or other animals. 

DomestiC animals need not be killed until the existence of rabies 
is reasonably established but wild animals should be sacrificed and the 
brain examined. The behaviour of rabid dogs and cats usually shows a 
change, with excitability or paralYSiS, followed by death; if the animal 
was infective at the time of bite, it will usually show s1gns of rabies 
within the five subsequent days. 

Intact heads, packed in ice. of animals that died of suspected 
rabies should immediately be submitted to a laboratory. Unvaccinated 
dogs or cats bitten by animals known to be rabid should be immediately 
destroyed or detained for five months in an approved pound or kennel. 
Previously vaccinated animals should be revaocinated and restrained 
for 30 days. 

Control measures should include the registration and licensing 
of all dogs. In congested areas dogs should be kept on leash when 
outside. stray dogs should be collected and destroyed by a public 
authority. For the preventive vaccination of dogs, attenuated live 
vaccines administered intramuscularly confer longer last1ng immunity 
than inactivated vaccines. 

Iwld Hlth Org. tech. Rep. Ser., 1966, No. 321, p. 34. 
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In areas of sylvatic rabies, programmes may be drawn up in co
operation with wildlife conservation authorities for selectively reducing 
the numbers of fox, skunk, and other wildlife hosts. 

Pre-exposure immunization with two 1.0 ml doses of non-nervous 
tissue vaccine one month apart and a third dose after six or seven months 
should be performed for individuals at high risk, e.g., veterinarians and 
wildlife conservation personnel in enzootic areas, staff of quarantine 
kennels, and laboratory and field personnel working with rabies. Booster 
doses are given every two or tluree years if exposure continues. When 
feasible, serum should be tested three or four weeks after the third dose 
for antirabies antibodies; if these are not present, ordinary post
exposure prophylaxis may be practised in case of a bite. If an antibody 
response was demonstrated, it will suffice if from one to five booster 
doses are given depending on the severity of the bite. 

11.1.11 Control of patient, contacts, and the immediate environment 

Isolation: The patient should be isolated for the duration of 
the illness. 

Concurrent disinfection: Saliva and articles soiled therewith 
should be disinfected. Immediate attendants should be warned of the 
hazard of inOCUlation with saliva and should be provided with rubber 
gloves and protective gowns. 

Quarantine: No quarantine measures are necessary. 

Immunization of contacts: The contacts of a patient with rabies 
need not be vaccinated. 

Investigation of contacts and source of infection: A search 
should be made for the rabid animal and for persons and other animals 
bitten. 

Specific treatment: None is required for clinical rabies. 

11.1.12 Epidemic measures applicable to animals. The following measures 
should be taken: 

(a) establishment of area control under authority of 
state laws, public health regulations and local 
ordinances, in co-operation with appropriate 
wildlife conservation and livestock sanitary 
authorities; 

(b) widespread vaccination of dogs, preferably with 
an attenuated live vaccine, through officially 
sponsored intensified programmes providing mass 
immunization at temporary and emergency stations. 
For protection of other domestic animals, vaccines 
at the proper level of attenuation for the animal 
species must be used; 

• 
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(c) strict enforcement of regulations requiring collection, 
detention and destruction of ownerless or stray dogs, 
and of unvaccinated dogs found off owner's premises; 

(d) reduction in the dog population, in so far as possible, 
by castration, spaying, and drugs. 

11.1.13 International measures. Common carriers and travellers should 
be required to comply strictly with national laws and regulations concerning 
the quarantine or vaccination of dogs. 

11.2 Discussion 

The discussion was centred on vaccination as the mainstay of rabies 
control. Participants were informed that, in experimental trials, an 
inactivated vaccine for human use prepared from mouse brain had proved 
to be very potent but, because of technical difficulties in manufacture, 
it could not be recommended as safe. A new vaccine of tissue culture 
origin, specifically prepared for human use, appeared to offer special 
promise. It was prepared from a virus cultured in human diploid cells 
and was to undergo a field trial in the near future. Experimentally, it 
had been shown to give good protection after a single injection. For the 
vaccination of cattle and other animals the ERA vaccine was one of those 
recommended. This was a live vaccine cultivated on pig kidney which gave 
a very satisfactory level of protection; for dogs and cattle the immunity 
lasted for at least 48 months, for horses 24 months and for cats at least 
28 months. 

The point was made that, although rabies virus had been isolated 
from a large number of wild animals, this reservoir represented very 
little risk to man, for whom the domestic animals, dogs and cats, were 
the only practical risk. It had been estimated that 85% of human cases 
were due to bites of dogs or cats. Therefore, control programmes for 
the protection of the human population should be directed to the 
vaccination of these domestic animals. It was reported that an eradica
tion programme had been successfully carried out in Japan since 1950 by 
the introduction of compulsory annual vaccination of all dogs, eradication 
of stray dogs and quarantine of all dogs entering the country. The 
quarantine period was, however, short for vaccinated pets. In many cases 
the dogs were released for quarantine in the house of the owner. 

The maximum incubation for human cases varied considerably. Two 
cases were cited in which the incubation period had been more than twelve 
months. It was usually from 25 to 30 days but there were numerous records 
of incubation periods exceeding 150 days. 

For rabies cases treated with serum and a course of vaccine, it 
was recommended that a further dose of vaccine should be given ten to 
twenty-five days later because experience has shown that the serum tended 
to reduce the antigeniC efficiency of the original vaccine • 
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It was stated that. 1n the Western Pacifio Resicm. Taiwan. Japan, 
Malaysia, Hong Kong. S1naapere. A.traUa..s II.., Zealalld were free from 
rabies and relied CIA "',OI'l3Wl C' ..... 1i1ne "UU'U '" p,,_ven' the 1n1iroduc
tion of potent1all, Plb!4 antI81a. 

l2.l Epidemiology 

12 • Q. FE.VER 
(Introduced by Dr Babudieri) 

The epidemiology of Q. fever differs from country to country. There 
are three main patterns. 

The first is characterized by the endemic state of the disease, which 
is locally maintained by uninterrupted passages of Coxiella burnetii through 
wild animals, mostly rodents, and ticks. These persisting sources give 
rise to cases among humans. The infection is transmitted, both directly 
through contacts with wild animals and indirectly through domestic animals 
which are infected in their turn by ticks. In the endemic zones a basic 
immunity is found in both domestic animals and man, and major epidemic 
outbreaks are unlikely to occur. This is probably the epidemiological 
pattern most often encountered and is typical of most African countries, 
Western United States of America and those countries in the Western Pacific 
Region where large herds of cattle and sheep farms are rare, where ticks 
abound and where contacts between domestic and wild animals are easy and 
frequent. 

The second epidemiological pattern is that found in countries where 
Coxiella does not exist even in wild animals. If the disease is imported 
to these countries by infected flocks it spreads rapidly and, as there 
is no basic immunity, epidemics occur among domestic animals which, in 
their turn, infect the people coming into direct or indirect contact with 
them. This happened in several European countries at the end of the 
Second World War and again in 1958 in eastern Europe, and also in some 
Pacific Islands in the nineteen-fifties. When the epidemic wave or 
successive waves die out, two different situations can arise. The disease 
may disappear completely or, often after a fairly long period of quiescence, 
may become endemic if the environmental conditions are favourable to its 
spread (receptive wild animals, arthropods as carriers). It may disappear 
in the absence of these conditions. The first case might occur, for 
example, in Yugoslavia, the second in Italy, Switzerland or Gennany. 

A th1rd epidemiological pattern is found in certain zones of southern 
Australia and in California where there are sheep farms and large herds of 
cattle, and where contacts between wild and domestic animals are limited. 
Under such conditions persistent sources of Q fever are established in 
cattle or sheep and a high percentage of the animals brought in from 
unaffected zones become infected. Man falls ill either as a result of 
contact with infected animals, as is the case in Australia where those 
most exposed to infection are persons working in the slaughterhouses, or 
by consuming milk and milk-products containing Coxiella as used to happen 
in southern California. 

• 
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In this epidemiological pattern the presence of the infection in 
wild animals is a factor of 11 ttle importance. It may, at most, maintain 
the virulence of the Coxiella. 

An as yet unsolved epidemiological problem is why, after an epidemic 
wave, C. burnetii infections completely disappear in both man and domestic 
animals in some countries and not in others. The explanation may be the 
following. It has been possible to prove that infection by direct contact 
can easily take place among domestic animals, even in the absence of an 
intermediary of any kind. If passed directly from one domestic animal 
to another the causative organism may lose its virulence and ability to 
survive, whereas passage through ticks or wild animals maintains virulence 
and viabil1 ty. 

Valuable information on the epidemiology of Q fever and on the 
precise way the pathogenic agent is transmitted can be obtained from 
observations of the type of clinical manifestations in man. If the virus 
has penetrated by inhalation there will be pulmonary localization of the 
disease. If it penetrates by another route and, in particular, as a 
result of a tick bite, there will not be pulmonary localization. 

Information about the presence and distribution of Q fever in 
countries in the Western Pacific Region other than Australia is limited. 
In Australia, where Q fever was first discovered, the infection is 
frequently found in cattle in Queensland, South Australia, Victoria and 
New South Wales. Cases of human infection occur in slaughterhouses or, 
sporadically, in the country as a whole. In the latter case the source 
of infection seems to be wild animals (bandicoots) rather than domestic 
ones. 

In Australia, pulmonary localization of the disease seems to be 
exceptional. This leads to the conclusion that the infection is generally 
caused by infected ticks. In Montana and Idaho, where environmental and 
epidemiological oonditions are similar, Coxiella is also known to penetrate 
through small cutaneous lesions. 

In Japan, Q fever is found especially among veterinarians and 
people who have oontact with sheep, goats, cattle and other domestic 
animals. 

Serological surveys, in particular those carried out by Kaplan 
and Bertagna, have demonstrated the occasional presence of Q fever in 
man and domestic animals in Indonesia, Viet-Nsm, Malaysia and mainland 
China. In Laos, 83 out of 114 random samples of human sera colleoted 
the writer were found to be positive and to have quite a high titre. 

In these countries Q fever does not seem to be of great practical 
importance either as a human infect10n or as an economic problem through 
causing abortions in cattle or sheep. In view of the presence of sporadic 
cases of infection in domestic animals, with the consequent establishment 
of basic immunity, epidemics of the disease are un11kely to occur • 
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More extensive serological and other surveys are required in both 
man and animals. in order to obtain a better knowledge of the distribution 
and frequency of this infection in the Region. It would be particularly 
interesting to discover the reason for the high number of reactors found 
in Laos. The serological method of choice in epidemiological surveys is 
the micro-agglutination test. 

12.2 Control 

From a practical point of view, Q fever is very important as a 
disease in man. In sheep and goats it may infrequently result in abortion. 

As transmission of the infection between humans 1s quite exceptional, 
control should be focused on the animals which serve as carriers and 
spreaders of the disease. In countries where Q fever is not endemic. the 
importation of infected animals must be prevented. If the disease is 
imported in spite of the precautions taken, it must be localized. The 
centres where it occurs should be isolated and, when possible, the infected 
animals should be destroyed. 

In places where Q fever is endemic, it is necessary to study local 
conditions. case by case, and to select the most suitable methods of 
control. In some cases it is possible to interrupt the chain of infection 
by controlling ticks Dr the wild animals which serve as carriers. These 
measures are usually both difficult and expensive. It is easier to adopt 
methods to prevent human infection. Placentae of animals should never be 
left on the ground nor in the vicinity of other animals, but should be 
destroyed or sterilized. Only pasteurized milk should be drunk. Only 
butter and cheese made from pasteurized milk should be eaten. These 
prophylactic methods are similar to those used against brucellosis, a 
disease that is often accompanied by Q fever. Animals that are carriers 
of ~. burnetii present a particular danger to man at the time of first 
parturition and persons who come in contact with them during this brief 
period should take every possible precaution. It would be useful to make 
arrangements for parturition in an isolated. easily disinfected place 
and to keep the animals which have given birth separate from the others 
for at least three weeks. Herds which are travelling at the time of 
parturition should be prohibited from approaching human dwellings or 
grazing on the roadsides. 

These measures cannot completely eradicate the disease from an 
area where conditions are ecologically favourable to its continuation, 
but they can reduce the risk of exposure to infection. 

12.3 Discussion 

In the laboratory diagnosis of Q fever, Dr Babudieri recommended 
the use of the complement-fixation and serum micro-agglutination tests. 
A strongly positive complement-fixation test and a negative agglutination 
test indicated recent infection within five to six days. If both tests 
were strongly positive, infection had occurred about twelve days before
hand. If the complement-fixation test was low and the agglutination test 
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high, infection had occurred one to two months previously and if the 
complement-fixation test was negative and the agglutination test high, 
the previous infection had occurred more than eight months before. It 
was stated that the capillary tube test was also used as a screening 
technique in the United States of America and several other countries. 

One point of clinical signifioance in human infeotion was the 
observation, supported by experimental evidenoe, that Q fever caused 
pulmonary symptoms in man only when the infeotion was airborne. Because 
of the general distribution of the disease and its high degree of infect
ivity for susceptible animals and the human population, it was suggested 
that countries free from Q fever should consider introducing the require
ment that cattle should be screened for Q fever before importation. 

13. OTHER ZOONOSES 
(Introduced by Dr Steele) 

13.1 Cat-scratch disease 

A subacute, self-limited infectious disease characterized by 
malaise, granulomatous lymphadenitiS, and variable degrees and patterns 
of fever. Usually preceded by a cat-scratch in whioh a primary lesion 
often develops, fOllowed by regional lymph node involvement. Suppuration 
occurs in about 25% of patients; pus obtained from lymph nodes is sterile 
and may be used to prepare a skin test antigen of varying sensitivity 
and specificity. Recurrent and chronic forms are rare; rashes; erythema 
nodosum, thrombocytopaenia, Parinaud's oculoglandular syndrome 
(conjunctivitis with enlargement of homolateral preatricular node), 
and encephalitis are reported rarely. Synonyms: Cat-scratch fever, 
benign inoculation lymphoreticulosis. Diagnosis is based on a consistent 
clinical picture and histopathological characteristics of involved lymph 
nodes; some observers insist on a positive skin test for diagnosis. 
Pasteurellosis, a bacterial infection acquired by animal bite, may cause 
a similar clinical picture. 

Occurrence is worldwide and not uncommon in all seasons. A 
striking increase in cases in some winters has been reported in northern 
Uni ted States of America and Canada. The sexes are equally affected; 
the disease is more frequent in children and young people. Familial 
clustering occurs. 

The infectious agent is unknown. The reservoir is most frequently 
the cat but may be one of several animals in which the infection is 
usually inapparent. 

The mode of transmission from infected animals to man is by 
scratching, biting, licking, or other means. Minor trauma after insect 
bites or contact with splinters or thorns is advanced as the mode of 
transmission in the absence of known direct contact with animals. 

The incubation period is usually seven to fourteen days from 
exposure to primary lesion and possibly as short as two days. 
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13.2 Virus infection 

An encephalomyelitis caused by Herpesvirus simiae, a virus closely 
related to H. hominis, is an ascending encephalomyelitis occurring in 
veterinari~s, laboratory workers and other individuals having close 
contact with monkeys or monkey cell cultures. After an incubation period 
of up to three weeks, there is an acute febrile onset, with headache, 
lymphocytic pleocytosis, and a variable neurological pattern, usually 
ending in death one day to three weeks after onset of symptoms. An 
occasional recovery has been associated with considerable residual 
disability. The virus causes a natural infection of monkeys analogous 
to Herpesvirus hominis infection in man. Human disease is acquired by 
the bite of "normal" monkeys, or by exposure of naked skin to infected 
saliva or to monkey tissue cultures. There is no treatment. Preventive 
measures include the use of proper gauntlets in handling monkeys and 
care to avoid exposure. It there has been exposure to morucey saliva, 
the skin should be washed thoroughly with soap and water. 

13·3 Listeriosis 

Listeriosis is an acute meningitis with or without associated 
septicaemia; less frequently it takes the form of septicaemia only. 
Onset of meningitis is usually sudden with fever, intense headache, 
nausea, vomiting and signs of meningeal irritation; delirium and coma 
often appear early, occasionally collapse and shock occur. Abortion, 
endocarditis, granulomatous lesions in liver and other organs, localized 
internal or external abscesses, and pustular or papular cutaneous lesions 
occur irregularly. SepticaemiC listeriosis is an acute, mild, febrile 
illness, sometimes with influenza-like symptoms; in pregnant women it 
usually results in infection of the foetus and interrupted pregnancy. 
Infants may be stillborn, born with a massive septicaemia, or may 
develop meningitis in the neonatal period. The postpartum course of 
the mother is usually uneventful. Case fatality is 50% in newborn 
infants and may be nearly 10q3 when onset occurs in the first four days. 

Diagnosis is confirmed by isolation of the infectious agent from 
spinal fluid, blood or lesions. Microscopic examination permits presump
tive diagnosis. Fluorescent antibody tests are useful in the examination 
of tissues and spinal fluid. Serological tests are unreliable. 

Occurrence is sporadic. There is no seasonal variation and both 
sexes are equally affected. About 40% of clinical cases occur within 
the first three weeks of life; the disease is seldom seen in adults 
under ItO years of age. Inapparent infections occur at all ages but 
are of consequence only in gravidae. Abortion occurs as early as the 
second month of pregnancy but mainly in the fifth or sixth month; 
perinatal infection appears during last trimester. The incidence is 
unknown, but in the United States of America, it is estimated that 
at least 100 cases OCcur annually. 

The causal agent is Listeria monocytogenes, a bacterium. 

., 
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The reservoir is infected domestic and wild mammals, fowls and man. 
The organism is frequently found living free in water, mud and ensilage. 

The mode of transmission is unknown, except for infections transmitted 
from mother to unborn infant in utero or during birth, and for papular 
leSions on hands and arms resulting from direct contact with infectious 
material. Venereal transmission and infection from ingested contaminated 
food are possibilities. 

The incubation period is unknown but is probably four days to three 
weeks. The foetus is usually infected within several days after maternal 
disease. 

The disease is rarely communicable from man to man except congenitally. 
Mothers of infected newborn infants may excrete the infectious agent in 
vaginal discharges or urine for seven to ten days after delivery, rarely 
longer. 

Unborn and newborn children are highly susceptible. Older children 
and adults are generally resistant until after 40 years of age. This 
disease is frequently superimposed on other debilitating illnesses, 
especially in patients receiving steroids. There is little evidence of 
acquired immunity, even after prolonged severe infection. 

13.4 Streptobacillus moniliformis infection 

Usually there is a history of rat bite followed within ten days by 
a primary oedematous lesion with regional lymphadenitis, sharp febrile 
paroxysms, alternating with febrile intervals and a morbilliform and 
petechial rash, polyarthritis and leucocytosis. The bite wound, although 
apparently healed, later breaks down to leave an ulcer that runs a chronic 
course, often painful and prolonged. and occasionally ending in a sub
cutaneous abscess. Fatality may reach 10% in untreated cases. Synonym: 
Haverhill fever. 

Laboratory confirmation is by isolation of the organism by inocula
tion of material from primary leSion or lymph node, blood, joint fluid, 
or pus into appropriate bacteriological medium or into laboratory animals 
such as guinea pigs or mice. It is important to make sure that the 
laboratory animals are not naturally infected. Serum antibodies may 
be detected by the agglutination test. 

Distribution is world\<ide but the disease is uncommon in most 
countries. Clinical reports show this to be the usual form of rat-bite 
fever in countries where the disease occurs. 

The infectious agent is Streptobacillus moniliformis (Streptothrix 
muris rattis, Haverhillia multiformis, Actinomyces murisl. 

The reservoir is an infected rat or rarely, squirrel, weasel or 
other rodent. 
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The infection is transmitted through the secretions of mouth, nose, 
or conjunctival sac of an infected animal and is most frequently introduced 
by biting. Sporadic cases without reference to bites have been recorded. 
Blood from an experimental laboratory animal has infected man. Actual 
contact with rats is not necessary; infection has occurred in persons 
working or living in rat-infested buildings. 

The incubation period is three to ten days, rarely longer. 

13.5 Spirillum minus disease 

In Japan and certain Asian countries, a sporadic rat-bite fever, 
sodoku, is caused by Spirillum minus (Spirocheta morsus muris). Fatality 
among untreated cases is approximately 10%. Clinical Spirillum ~ 
disease differs from Streptobacillus disease in the usual absence of 
arthritic symptoms, and a more plaque-like rash. The incubation period 
is generally longer, one to three weeks, and usually more than seven days. 
Laboratory methods are essential for differentiation; animal inoculation 
is used for isolation of the spirillum. 

13.6 Discussion 

On the subject of viral zoonoses, Dr Steele mentioned St Louis and 
Venezuelan encephalitis, Japanese encephalitis B and vesicular stomatitis 
which was specific to the American continents but could spread as had 
been demonstrated in Europe in 1918. Cow-pox \~as still prevalent in many 
countries and animals could be infected through contact with vaccinated 
individuals. 

A study of Herpes gallinarum supported the relationship between 
viruses and tumours, and the vaccine used was the first method of 
prophylaxis for tumours of viral origin. 

Dr Steele introduced a discussion on influenza (swine strain and 
equine influenza types Al and A2) after which Dr Kundin reported on a 
study of the incidence of human influenza (Hong Kong virus) in swine in 
Taiwan in the course of which 13 strains had been isolated and evidence 
obtained of 50 sero-positive reactiOns, thus showing that swine may 
become infected at the time of human epidemics. 

Dr Miles stressed the importance of arbovirus infections. 
Japanese encephalitis B was endemic in Malaysia and extended northwards 
to Korea and Japan where it occurred in seasonal epidemics. The cycle 
of infection started in birds, which could be considered as the virus 
source, spread to swine which played a role of amplifiers and thus 
brought the virus to the prOximity of man. 

The increasing clinical importance of dengue fever in Asia had 
been shown by the emergence of numerous cases of haemorrhagic fever. 
There was a natural reservoir of the virus in monkeys, from which it 
had been isolated in Malaysia; the disease could occur, however, in 
areas where no virus reservoir existed; that was the case for the 
human-stegomya cycle in French Polynesia. • 
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Mention was made of the Chikungunya virus which had been isolated in 
mosquitoes and other group A viruses responsible for epidemic polyarthritis 
with an haemorrhagic syndrome in Australia where they had been studied. 

14. IMPORTANl' BACl'ERIAL INFECl'IONS AND TOXINS 
(Introduced by Dr Miles) 

A considerable number of intoxications and bacterial infections can 
be transmitted by food. Many of these either originate from the food 
animal or have been carried passively by it. In the latter category come 
Clostridium perfringens food poisoning and intoxication by Clostridium 
botulinum, particularly type E. Certain infections which may be transmitted 
by food have already been discussed (tuberculosis and anthrax) or are 
scheduled for discussion (salmonellosis). Infections with Pasteurella 
multocida, tularemia, vibriosis and colibacillosis are rarely transmitted 
by food or are due to insanitary food handling. 

14.1 BrucellOSiS 

According to the 1968 Animal Health Yearbook, Brucella meUtensis 
rarely if ever occurs in the Western Pacific Region, but infection due to 
~. abortus and~. suis is widespread and in some areas conmon. Infection 
of man with~. suis through food is relatively rare but infection with 
~. abortus through milk is quite cOQIDon and is an important public health 
problem although the disease is not so severe as that due to ~. melitensis. 

The placenta and uterine exudate from cattle at the time of abortion 
are teeming with organisms which can contaminate food and bedding. Animals 
ingesting such infected material acquire the disease. Animals may become 
infected by eating the placenta, licking aborted foetuses and vulva 
discharges and also by drinking water contaminated by infected discharges. 
The disease is seldom transmitted by sexual contact and then only when 
the testes and epididymes are infected. At the time of abortion or 
parturition, large numbers of organisms are shed not only in the secretions 
and excreta but also in the milk; the number of organisms may reach 200 000 
per mI. The concentration decreases in the course of time and, during a 
lactation may fall as low as 3000 organisms per mI. People who drink 
such milk raw are likely to become infected; in temperate climates when 
they are at highest risk in the spring when the milk is most likely to 
be highly infected. Clinical brucellosis may appear in as many as 25% 
of those drinking highly infected milk but the proportion of individuals 
affected is usually lower and may be only Q%. 

Pasteurization of all milk effectively controls transmission of 
brucellosis infection to man. Vaccination of heifer calves with the 
attenuated "strain 19" vaccine gives very substantial protection. When 
the infection rate has been reduced to a low level by the vaccination 
prograDJDe a policy of serological testing with slaughter of positive 
reactors may lead to eradication • 
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14.2 Pseudo-tuberculosis 

Pasteurella pseudo-tuberculosis infections of man are being diagnosed 
more and more frequently. It is generally believed that transmission takes 
place in most cases through the digestive tract and occasionally by other 
routes. The organism may cause mastitis in cows and it is therefore 
possible that milk may be a source of human infection. 

Most cases present a mild mesenteric lymphadenitis and enterocolitis 
and, if there is no septicaemia, the prognosis is good. Treatment is with 
tetracyclines and streptomycin. 

14.3 Staphylococcosis 

Normally staphylococci are very specific to their particular animal 
host, but there is some transfer of staphylococci between cattle and man. 
B-haemolysin producing staphylococci have been shown to cause infection 
in man in a small proportion of cases and a limited number of cases of 
bovine mastitis have been shown to be due to typical human epidemiC 
strains. Probably more important is the evidence that a substantial 
proportion of the strains of staphylococci producing enterotoxin are of 
animal origin and there is good evidence that a number of outbreaks of 
food poisoning have been due to them. In some countries haphazard anti
biotic therapy for bovine mastitis has led to a very high level of anti
biotic resistance in bovine staphylococci which makes this infection 
difficult to control. 

14.4 Passive transfer of human pathogens in food 

Dairy workers, abattoir workers and others may transfer their 
pathogens to the food that they are handling. Very important food-borne 
outbreaks have been traced to such sources. Notable examples of such 
transfer, apart from enteric fever organisms, are Corynebacterium 
diphtheriae, and streptococcus pyogenes. 

14.5 Common bacterial infections of food (discussion) 

14.5.1 Colibacillosis. Some epidemics of diarrhoea had been attributed 
to Escherichia coli infections vlhich could be conveyed by meat and meat 
products. Of greater significance to public health, however. had been 
the recent discovery that the Escherichia can transmit antibiotic 
resistance to other pathogenic flora in the gastro-intestinal tract. 
For this reason, the advisability of regular feeding of animals with 
low-level antibiotic compounds to promote growth had been questioned 
but definite evidence tr.at this practice led to an increase in resistant
strains in the human population had yet to be established. Nevertheless 
current opinion supported all moves to limit the wide scale use of anti
biotics both in animals and man. In the United Kingdom, a ban on antibiotic 
food supplements had been advocated. 

• 
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14.5.2 Clostridium perfringens. A remarkable increase in f. perfringens 
as a cause of food pOisoning had been noted over the past two decades in 
several countries within the Region and throughout the world. Dr Velimirovic 
thought that improved reporting and greater accuracy in laboratory diagnosis 
were not the sole factors accounting for the substantial increase in 
reported outbreaks. Dr Steele said that in some countries, the increase 
was associated with an expanding consumption of commercially processed 
meat. In the United States of America beef was still considered to be 
the principal food vehicle. Serious epidemics of poisoning from eating 
pork infected with these organisms has been reported in New Guinea and other 
places. Because of the growing socia-economic importance of this group 
of organisms, research was needed to develop improved methods of identifying 
the specific type of anaerobic organisms isolated during outbreaks of food 
poisoning. 

14.5.3 Clostridium botulinus. Cases of poiSOning due to f. botulinus had 
occurred in humans in Australia and Japan and in poultry in Fiji. In 
New Zealand no cases had been reported nor had repeated investigations 
succeeded in isolating the spores from the soil. The disease had not 
been reported in other countries in the Region. The toxicity of this 
group appeared to vary from country to country. In the United States of 
America, mortality was high (approximately 40%) whereas in Europe, the 
death rate was less than 20%. The acidity of preserved and canned foods 
was no longer regarded as a satisfactory criterion of safety. 

14.5.4 Streptococcosis. Streptococci of bovine origin were not regarded 
as a common cause of infection in man. Most clinical cases of streptococcal 
infection transmitted to man were usually of human origin. 

14.5.5 Control. It was emphasized that the control of food-borne infections 
depended on the general acceptance of continued and exacting standards of 
hygiene at all stages of food production. The veterinarian had a special 
responsibility for the prevention of infection in animals, but his expert 
knowledge of the mechanics of bacterial transmission should be available 
to the food hygienist in the supervision of each stage of food processing 
and the design of premises for the purchase of animal products. 

15. ICHTHYOSARCOTOXISI,j 
(Introduced by Dr Segonne) 

15.1 Present situation 

In the South Pacific, it has not been possible to collect reliable 
figures on the prevalence of fish poisoning. The South Pacific Commission 
distributed a questionnaire composed of four sections, each intended for 
a different category of health service personnel, concerning either the 
symptomatology or the epidemiology of the disease. The results were not 
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very satisfactory, however. To take hospital statistics alone, one medical 
officer stated that, in his territory, ichthyosarcotoxism presented no 
problem, and that only nine cases were recorded in his annual report. 
They were patients who had been admitted to hospital in a comatose state. 
In his territory the annual commercial fish production was approximately 
400 tons. In actual fact, since almost every family has a boat, consumption 
probably reaches twice that figure. In another territory, where consumption 
is smaller, a survey of more than 30 000 inhabitants showed an incidence 
of pOisoning of over &~. On some atolls this endemic disease sometimes 
affects over 50% of the population. 

Thus it may be said that ichthyosarcotoxism is a public health 
problem. 

The disease is of economic importance because sufferers are disabled 
for periods ranging from a few days to a few weeks and because, as long 
as the risk of poisoning exists, it is impossible to open up the Pacific 
lagoons to commercial fishery or to set up fish-canning factories. 

This situation is all the more regrettable as much of the world 
population is suffering from a lack of protein foods. Even in the Pacific 
territories, many people are afraid to eat fish although their diet is 
often lacking in calcium. Some of the wealthier territories import more 
than a third of the fish consumed, despite abundant local supplies, because 
many of the inhabitants, including expatriates, refuse to eat the local 
species. 

In one territory, an examination was made of 100 fish belonging to 
a species generally accepted as being highly dangerous and caught at a 
place notorious as a source of toxic fish, and only five were found to 
be toxic. If inhabitants are questioned, many will declare that they 
have eaten this particular fish, which is delicious, without any ill 
effects and a great number will also speak in favour of the 50 or so 
other species sold in the market although they may also cause ichthyo
sarcotoxism, but to a less extent. It should be added that the toxicity 
of a species appears to vary according to where and at what season it is 
caught. However there is no statistical evidence to that effect. If 
there are more cases of fish poisoning in the hot and humid season, it 
is perhaps because the weather is more favourable for fishing and the 
boats go out in greater numbers. On the other hand there are islands 
where some species of fish are found to be toxic in 50}) of cases. 

Where protein sources are scarce, people are unlikely to restrict 
their consumption to the four or five species known never to be toxic. 
Some people seem to be exceptionally resistant to ichthyosarcotoxism 
while others will be pOisoned five to ten times during their lives and 
will present symptoms of poisoning even after eating the slightest 
morsel of seafood. 

• 
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15.2 Clinical aSpects 

In August 1968, the South Pacific Commission organized in Papeete 
(Tahiti, French Polynesia) the First International Seminar on Ichthyo
sarcotoxism. The experts at that seminar made a distinction between 
pOisoning caused by the ingestion of the flesh of sharks and rays, and 
that caused by the ingestion of certain sardines, tuna, tetraodons and 
other puffer-fish, or mullet which may be responsible for hallucinations. 
However, the most typical clinical syndrome of most of the cases of 
poisoning caused by the consumption of tropical fish was described under 
the general name of ciguatera. This syndrome begins thirty minutes to 
twenty-four hours after the meal and is described as follows: 

(a) digestive signs and symptoms: anusea, vomiting, diarrhoea; 

(b) general symptoms: malaise, chills, cold perspiration, 
asthenia - these may continue for months. Deaths have 
been recorded, the rate, however, being less than one 
per thousand; 

( c) nervous signs and symptoms: dysaesthesia (burning sensation 
on contact with cold object) is often the first to appear; 
painful prickling, tingling about the lips and tongue; 
distressing feeling that the teeth are falling out; 
pruri tus at times; mydriasis; hyporeflexia of the knee 
and ankle; 

(d) cardiovascular signs: slow pulse rate, muffled heart
beats, reduced blood-pressure, disturbances in the 
rhythm; 

(e) osteo-muscular symptoms: muscular pain (thighs and 
legs) and pain in the joints (knee, ankles, shoulders, 
elbows) • 

15.' The toxin 

Ciguatera is caused mainly by reef and lagoon fish: lutjanids 
(sea bass), serranids (groupers), acathurids (surgeon fish), scarids 
(parrot fish), carangids (jacks) and spbyraenids (barracuda). Their 
toxicity varies in intensity and the geographical range of ciguatera 
is subject to fluctuatiOns. Moreover, overfishing of the rare edible 
species occurs, thus setting up an ecological imbalance in favour of 
the dangerous species. 

There are several theories as to the origin of the toxin. 
Ichtyosarcotoxism was described by the Chinese several centuries 
before our era and Captain Cook reported his own experience of the 
disease gained during his visit to the New Hebrides in 1774. These 
facts dispose of the metallic origin theory occasionally suggested 
as connected with the shipwrecks piled up during the Pacific War. 
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On the other hand there is proof of a connexion betvleen the diet of the 
fish and its toxicity; and some algae eaten by the fish are suspected 
of causing toxicity. Now these algae are developing on an ever-increasing 
scale on the recently immersed areas. They are also developing on areas 
newly exposed as a result of dredging operations, harbour construction 
and the destruction of reefs by starfish. 

There is no single ciguatera toxin. This would partly explain the 
diversity of the symptoms of the disease. The number of fat-soluble 
toxins or water-soluble toxins discovered is continually increasing as 
more searching analyses are carried out. Ciguatoxin contains lipid, 
hydrocarbon and several amine moieties; all types have a common nitrogen 
fraction. 

15.4 Treatment 

To give relief in mild cases, intravenous colchicine, synthetic 
antihistamines, antispasmodic drugs, group B vitamins, analeptics with 
steroids, and fluid replacement may suffice. However, as ciguatoxin 
has a "cholinergic" action reminiscent of the effects of acetylcholine 
and nicotine, it is possible to suggest forms of treatment to be 
administered in cases where symptomatic medications have proved 
inadequate. These should be applied only under supervision or in 
hospital. Useful results have been obtained by treatment with either: 

(a) ion chelating agents, for example the calcium disodium 
salt of ethylenediaminotetra-acetic acid, in slow 
perfuSion (10 ml in 250 ml of isotonic glucose or 
saline serum) at the rate of one to two perfUsions 
per day for a period of two to four days depending 
on the gravity of the case; or 

(b) oximes, for example hydroxyiminomethyl - 2-methyl-l
pyridinium methyl sulfate. By inactivating the enzymes 
which regulate nervous transmission - the cholinesterase 
regenerators - oximes act on the vagal hyperexcitation 
symptoms. They are used in intravenous perfusion of 
1 g. in 250 ml of salt serum, to be given in 30 minutes 
and repeated after two hours. The oxime becomes more 
potent when used in cOnjunction with atropine (0.25 mg 
given subcutaneously). In average cases, the oxime can 
be administered by means of a very slow intramuscular 
injection (1 g. in 10 ml of distilled water). 

Various recommendations were made by the Seminar. The World Health 
Organization was approached with the request that ichthyosarcotoxism be 
included amongst the notifiable diseaaes. Governments were urged to 
prepare regulations to prevent this zoonosis. The importance of 
ichthyosarcotoxism was stressed with regard both to public health and to 
the use of marine food resources and Governments were urged to give 
increased support to international research programmes on various aspects 
of the problem. 

, 

• 
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15.5 Discussion 

Dr Segonne described a clinical syndrome affecting at least 700 
cases a year in French Polynesia. This syndrome was due to fish pOisoning 
and occurred after eating varieties of small coral fish that inhabit the 
coral reef lagoons and feed on seaweed and algae. As the condition 
occurs only in warm water areas. ichthyosarcotoxicosis is unlikely to 
affect the fishing industry wl1ich draws its catch from sea areas where 
toxic fish are most uncommon. 

Dr Abdussalam discussed other forms of fisl1 pOisoning and recom
mended the use of the term "fish biotoxin" to include all toxins occuI'7'1ng 
in fish tissues. He pOinted out that these toxins were found not only 
in fish muscle but also in the skin. the gonads and other organs. He 
briefly referred to other fish-borne intoxications: tetraodon intoxication. 
histaminic-type intoxication from tuna fish and bonitos. intoxication and 
hallucinations caused by the consumption of mullet and paralytic-type 
intoxication from consumption of shellfish which had ingested Gonyaulax 
organisms. 

16.1 Epidemiology 

16. SALMONELLOSIS 
(Introduced by Dr Steele) 

SalmonellosiS is a worldwide disease that is more extensively 
reported in North American and European countries. It is often 
classified with food poisoning because of the predominant source of 
infection. The proportion of cases that are recognized is small and 
is largely dependent on diligence and effort in field investigations. 
Small outbreaks in the general population are the more usual manifesta
tion of Salmonella gastroenteritis. Large outbrerucs in hospitals. 
institutions for children. restaurants and nursing homes are not 
infrequent; they arise from food contaminated at its source Or cross
contaminated during food processing sometimes as a result of spread 
from an undetected carrier. Outbreaks in which cases occur over a 
long period. particularly among young children. suggest person-to
person spread. 

Numerous Salmonella serotypes are pathogenic for both animals 
and man. Host-adapted human strains are excluded. In countries where 
surveillance of the disease is maintained. ~. typhimurium is most 
cOlllllonly reported. Approximately 1200 serological types may be 
involved. 

Reservoirs include domestic and wild animals and pet animals 
such as turtles and chicks. Human patients. convalescent carriers 
and especially. mild and unrecognized cases are also sources of 
infection. 
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The mode of transmission is by ingestion of the organisms in a 
food contaminated by infected faeces of man or animal, in whole eggs, 
especially duck eggs, (frozen or dried) egg products (albumin and yolk) 
meat and meat products, poultry (especially turkey) and also pharmaceutical 
products of animal origin. Infection is disseminated by animal feeds and 
fertilizers prepared from contaminated meat scraps, tankage, fish meal 
and bones. 

Epidemics of salmonellosis are usually traced to foods such as 
commercially processed meat pies, poultry or poultry products (especially 
turkey), raw sausages, lightly cooked foods containing eggs or egg 
products, unpasteurized milk or dairy products, or foods contaminated 
with rodent faeces or by an infected food handler. Utensils, working 
surfaces or tables previously used for contaminated foods such as poultry 
products are also sources of infection. Sporadic cases may be related 
to ingestion of contaminated food or direct contact with an infected 
person. Hospital epidemics tend to be protracted because the organisms 
persist in the environment. Person-to-person transmission is thought 
to take place principally via the hands; infection by inhalation has 
also been considered a possibility. In 1966, a severe epidemic of 
~. typhimurium diarrhoea in Riverside, California, which resulted in 
more than 15 000 cases, was found to be due to contamination of the 
unchlorinated public deep water supply. 

The incubation period is between six and forty-eight hours and is 
usually from twelve to twenty-four hours. 

16.2 Clinical aSpects 

The commonest clinical manifestation of Salmonella infection is 
acute gastroenteritis, with sudden onset of abdominal pain, diarrhoea, 
nausea and vomiting. Dehydration may be severe, especially among infants. 
Fever is nearly always present. Anorexia and looseness of the bowels 
often persist for several days. Occasionally the clinical course is 
that of an enteric fever or of septicaemia with or without focal infection. 
Although every Salmonella strain is potentially capable of producing any 
of these three clinical syndromes, the more severe illnesses are more 
likely to be associated with some bacterial serotypes and certain host 
factors. A Salmonella infection may begin as acute gastroenteritis and 
develop into enteric fever or septicaemia. The infectious agent may 
localize in any tissue of the body, producing abscesses and causing 
arthritis, cholecystitis, endocarditis, meningitis, pericarditis, 
pneumonia or pyelonephritis. Deaths are uncommon except in the very 
young or very old, or in debilitated persons. 

In cases of enteric fever and septicaemia, Salmonellae may be 
recovered on the usual enteric media from faeces and from the blood 
during the acute stages of illness, but as convalescence progresses 
in cases of gastroenteritis, it is increasingly difficult to obtain 
the pathogen from faeces. 

• 

• 
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The period of communicability extends throughout the course of 
infection and is extremely variable. Usually it is between three days 
and three weeks. A temporary carrier state occasionally continues for 
months, especially in young babies. Chronic carriers (over one year) 
are rare. 

Susceptibility is general and is usually increased by gastro
intestinal surgery, neoplastic disease, and other debilitating conditions. 
The severity of the disease is related to the serotype of the organism, 
the number of organisms ingested, and host factors. Inapparent infections 
are frequent. There is no active or passive immunization. 

Control 

Preventive measures 

16.3.1.1 Cook thoroughly all foods derived from animal sources, 
particularly turkeys and other fowl, egg products, and meat dishes. 
Avoid recontamination in the kitchen after cooking is completed. Avoid 
raw eggs, as in egg drinks, and the use of dirty or cracked eggs or 
unpasteurized egg products. Refrigerate prepared foods during storage 
before use. 

16.3.1.2 Food handlers and housewives should be educated regarding the 
necessity of ref'rigerating foods, washing hands before and after food 
preparation, maintaining a sanitary kitchen, and protecting prepared 
food against rodent or insect contamination. 

16.3.1.3 Steps should be taken to recognize, control and prevent 
Salmonella infections among domestic animals and pets. Chicks, ducklings 
and turtles are a particularly dangerous risk. 

16.3.1.4 Meat and poultry inspection should be carried out with adequate 
supervision of abattoirs and butcher shops. 

16.3.1.5 Prepared animal feeds (meat meal, bone meal, fish meal, etc.) 
should be adequately cooked, given heat treatment or otherwise protected 
against contamination. 

Control of patient, contacts, and the immediate environment 

16.3.2.1 Report to local health authority: obligatory report of epidemics; 
also of suspected or confirmed cases showing evidence of grouping or associa
tion with others in time and place. 

16.3.2.2 Isolation: exclusion of infected persons from food handling, 
patient care, or occupations involving care of young children and the 
elderly until culture of faeces is free from Salmonella for three 
successive days. 
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16.3.2.3 Concurrent disinfection: of faeces and of articles soiled there
with. In cornrnun1ties with an adequate sewage disposal system, faeces can 
be discharged directly into sewers without preliminary disinfection. 
Tenninal cleaning. 

16.3.2.4 Quarantine: none. Family contacts should not be employed as 
food handlers during period of contact. 

16.3.2.5 Immunization of contacts: none. 

16.3.2.6 Investigation of contacts: culture all family contacts. Search 
for unrecognized mild cases and carriers, including those convalescing. 

16.3.2.7 Specific treatment: none indicated except supportive measures. 
Use of antibiotics may result in prolongation of the carrier state or in 
development of resistant strains. However, with continued fever or 
septicaemia, a short course of chloramphenicol or ampicillin therapy 
should be given. 

16.4 Discussion 

To overcome the risk of Salmonella contamination, industry in 
the United States of America had devised a simple indicator that showed 
when the flesh of turkeys was sufficiently heated to eliminate the risk 
of undercooking of birds contaminated with bacteria. Eggs and egg 
products that had formerly been a common source of bacterial food 
poisoning seldom caused salmonellosis in the United States of America 
today. In Philadelphia in 1963, a serious outbreak arose from the use 
of cracked eggs contaminated with Salmonella derby. These eggs were 
served uncooked in egg drinks given to hospital patients. The~. derby 
contaminant was eventually traced back to contaminated feed at the poultry 
farm. The rendering plant where the waste meat of large meat animals WaS 
processed to form a protein supplement was the source of the contaminated 
meat meal used in the poultry feeds. 

Although encouraging initial results had been obtained by the 
use of chloramphenicol and the tetracyclines in the treatment of animals 
and of humans suffering from Salmonella infections, the present view, 
based on clinical experience, was less positive. Some encouraging 
reports had been received concerning the use of Salmonella vaccines in 
stock, but no vaccines against Salmonella infection other than~. tyPhi 
had been developed for man. 

Adequate technical facilities and competent technologists for 
the accurate isolation of Salmonella were considered essential in day
to-day surveillance programmes. National typing centres should be set up 
in those countries where the disease was prevalent. It was stated that 
a list of International Typing Centres available to assist in the sero
typing of Salmonella organisms was to be found in the Third Report of 
Joint FAO/WHO Expert Committee on Zoonoses. l Surveillance reports compiled 
regularly by WHO were also available for international distribution. It 

lwld Hlth Org. tech. Rep. Ser., 1967, No. 378. 
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was agreed that a regional surveillance programme adapted to the require
ments of the Western Pacific Region was desirable and could contribute 
valuable information on the geographic distribution of serotypes in the 
area. The attention of participants was drawn to a publication on 
standard methods of microbiological examination of foodstuffs. The 
adoption of standard methods for the examination of the bacterial 
contaminants of foodstuffs was generally recommended for the Region. 

Other sources of Salmonella infection were reptiles and scavenger 
birds such as seagulls, crows and the Australian magpie. Rodents continued 
to be Salmonella carriers and the serotype carried reflected the distribu
tion of Salmonella in their environment. The incidence of salmonellosis 
in the domestio water buffalo had been the subjeot of surprisingly little 
researoh. 

It was generally agreed that the oontrol of salmonellosis was 
dependent on parallel studies of the eoology of the organism in the looal 
animal reservoir and the epidemiology of the infection in stock and man. 
In such studies a combined evaluation by an experienced group of veterinary, 
medical and laboratory personnel was oonsidered essential. 

17. SOCIAL AND ECONOMIC CONSEX).UENCES 
OF THE ZOONOSES 

(Introduced by Dr Steele) 

17.1 General presentation 

The Twenty-second World Health Assembly gave special attention 
to the question of the importance of the zoonoses in human health and 
recO!!lDended that Member States should be assisted in surveying and 
evaluating the overall effect of zoonoses within their own countries, 
the sooial and economic consequences of these diseases and the outcome 
of any national oontrol programme. 

It has been predicted that, at the present rate of natural 
increase, the world population will double over the next 30 years. By 
the year 2000 the number of people 11 ving on this planet may exceed 
6500 million. It has been said that, in order to keep pace with this 
rate of human increase, the present livestock population must at least 
double. Such an assertion takes no account of improvements in animal 
management and husbandry that can substantially alter the food output 
of the animal species in a number of advanced countries. For example, 
improvements in animal health and animal breeding have resulted in an 
actual reduction in the population of cattle despite a greatly augmented 
production of milk and meat for the country's population. It 1s evident 
that in many countries specific disease control "programmes, even if 
directed against a limited number of the more prevalent bacterial and 
paraSitic infections of animals, could bring about great changes in the 
food situation for the resident population. But before launching such 
a disease control programme, national administrations should make a 
careful appraisal of the extent and prevalence of the commoner zoonoses. 
Priorities in this field should depend upon sooial and eoonomio factors. 
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The initial and final cost is now generally accepted as an 
essential factor in the planning of control programmes. The development 
of a specific methodology for assessing the cost of zoonoses control is 
to be initiated by the World Health Organization and it is proposed to 
carry out pilot trials to test possible models. 

During the discussion on this point, numerous speakers stressed 
the need to integrate veterinary and human medicine during the period of 
professional training. That veterinarians should be associated with 
public health programmes directly related to the control of zoonoses was 
self-evident. It was generally agreed also that the role of a veterinarian 
in a public health administration could, with great advantage, be extended 
beyond the specialized control of animal diseases to include the hygienic 
management of food processing, epidemiological studies, laboratory services 
and the development of biologic agents, as well as the formal and in-service 
instruction of field health staff. 

Each country should decide for itself whether this integration 
was to be achieved by the appointment of a veterinary officer to the public 
health administration or by maintaining a close working relationship 
between veterinary and public health agencies. In Canada, Ceylon, Japan, 
Mexico and other Latin American countries, Spain, Thailand and the United 
States of America, veterinarians are employed with the health agency. 
In other countries, veterinarians are members of the professional staff 
of the department of agriculture. Unfortunately, not all countries 
achieve the operational liaison considered desirable for the effective 
control of zoonoses. During the discussion, a number of instances were 
cited of breakdowns in communication that impeded control measures, and 
of cases where a co-ordinated approach in the early stages of a project 
would have prevented unnecessary subsequent expenditure. 

In the review of world aspects of zoonoses, thought should be 
given to a more economic use of the services of scarce experts by avoiding 
duplication of costly diagnostic services in the same country or the same 
geographic region. The difficulty might be overcome by establishing a 
central diagnostic reference laboratory where specialist personnel and 
services could be concentrated. The training of sufficient technical 
staff should be encouraged, and the best diagnostic procedures should 
be applied within the area. 

In veterinary mediCine, as in human medicine, the limitation 
of disease control programmes arises not so much from the lack of 
technological knowledge of control or eradication methods but from the 
inabi.lity to apply in a practical way the accumulated knowledge. 

17.2 Quarantine control 
(Dr Velimirovic) 

Most countries have measures designed to prevent the importation 
of exotic animal infectiOns. There are statutory requirements either 
for the preliminary quarantine of imported stock or for a veterinary 
certificate of good health from the country of origin. Generally speaking 
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these measures were intended to screen domestic and farm animals while 
the importation of exotic animals was restricted to those required by 
zoos. In recent years, a new problem has arisen as a result of the 
extraordinary increase in the use of laboratory animals. In the United 
States of America, it has been estimated that some 58 million animals 
are used for this purpose annually. With this accelerated demand for 
animals for experimental use, the importation of primates has risen 
sharply. About 73 000 primates were imported in to the United States 
of America in one single year. Apart from the recognized risk from 
yellow fever and certain neurotropic virus infections, the introduction 
of these animals caused little concern until 1967 when the dramatic 
outbreak in Germany of Marburg virus disease, transmitted through 
contact with African vervet monkeys, focused attention on the need to 
review present quarantine measures for the international control of 
the importation of animalS, especially monkeys. Although there is 
little that can be done to prevent the importation of a new, previously 
unknown disease like Marburg disease, the main objectives of this 
review would be to suggest some general measures that would be accept
able at the international level and would afford adequate protection 
for the exporting and importing countries. 

17.3 International agenCies for zoonoses control 
(Dr Abdussalam) 

There are three principal international agencies for the control 
of zoonoses. These are the FAO with headquarters in Rome, the Inter
national Office of Epizootics (OIE) in Paris and the World Health 
Organization (WHO) based at Geneva and the six regional offices. In 
addition, there are a number of regional organizations in the Americas, 
Africa and Europe, and the World Veterinary Association with a secretariat 
at present located in Holland. The functions of these international 
agencies are inter-related at the central and regional levels and there 
is regular communication and co-operation in the field of zoonoses control. 
The major functions are as follows. 

17.3.1 The planning and formulation of policy and procedures. This 
work is undertaken mainly through expert committees. 

17.3.2 The exchange of technical information. The agencies and the 
expert committees publish regular technical reports and monographs. 

17.3.3 International disease surveillance. With co-operation from 
WHO and OIE, FAO produces each year the Animal Health Yearbook which 
contains information collected from official government and other 
sources of all countries throughout the world. Weekly, monthly and 
quarterly bulletins and reports are published regularly by these agencies. 
Many countries where the zoonoses are notifiable diseases furnish regular 
returns to the central agencies which compile and issue this information 
in a combined report. WHO, for eXample, issues a regular weekly and 
monthly epidemiological bulletin which includes not only details of 
human disease but descriptions of zoonotics of international importance 
to human health • 
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17.3.4 Financial assistance for overseas studies. WHO and FAO sponsor 
fellowships for travel abroad and the exchange of appropriate expert 
field and laboratory staff between countries. 

17.3.5 Co-ordination and financial assistance for research. WHO has 
several research programmes that are carried out by nominated laboratories 
in various countries. The ultimate objective is to establish an inter
national health research centre. A number of laboratories have been 
classified as national or regional research centres. They contribute to 
research programmes and also assist research workers in other countries 
within the region and beyond. Eventually, it is intended that these 
reference laboratories will help to standardize techniques within their 
regions. The international agencies also make available reference 
preparations and reagents. These standards can then be used by national 
reference laboratories to calibrate the diagnostic procedures of other 
laboratories. 

FAO is primarily concerned with the control of epizootics and 
assists governments and regions with control programmes. The·FAO head
quarters in Rome also acts as a Co-ordinating Information Centre and 
keeps Member States informed of the latest trends in epizootics. 

17.4 Discussion 

The methods of control of rabies by quarantine were discussed 
with special reference to the countries in the Pacific. The experience 
of Hawaii was cited as an example of the problems encountered by those 
countries that relied on total quarantine. For many years, the Hawaiian 
health authorities had insisted on a 120 days quarantine, and the state 
had been free of rabies for 55 years. As a consequence of the influx 
of visitors from the mainland of the United states of America, the 
quarantine space had become insufficient and it would be necessary 
either to amend the system or to construct .costly new buildings. 

It was agreed that those countries that had remained free of 
rabies should continue a.total ban on the importation of dogs. and cats 
from rabies-infected countries. To overcome the problem met with by 
Hawaii, it was suggested that the regime adopted in Japan should be 
considered. This provides for a 30-day quarantine from low-risk 
countries, the animals to be vaccinated at the beginning of the quaran
tine period· at the place of entry and remain under surveillance until 
discharged. Animals imported from countries where a high risk of 
rabies infection existed should continue to be quarantined for a 
period of at least 120 days • 

. Dr Honjo asked whether there was any serological evidence of 
B virus or Marburg virus in people in contact with monkeys. 1-1Dst monkey 
handlers, however careful got bitten from time to time. Did they become 
naturally immunized? Dr Velim1rovic said that there was little informa
tion. People living near the habitat were being examined for complement 
fixing antibodies (CFA). British investigators had failed to find CFA 
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to Marburg virus in over 200 vervet-monkey sera, most of which came from 
animals oaught in Uganda at. about the same t.ime as the animals connected 
with the outbreak of the disease in Europe. No antibodies had been found 
in animal handlers. Since the Marburg virus was transmitted by saUva, 
blood and urine, t.he bite of an infected animal would probably result in 
infection. 

Dr Abdussalam said that there was no serological test unt.il 
recently when the complement-fixat.ion t.est (CFT) became available. 
Monkeys bred in the United States of America, except t.hose coming into 
contact with African imports, had no antibodies. Monkeys from Africa 
were CFT_PQsttive. 

The large increase in the use of monkeys in laboratory work had 
made monkey viruses of much greater importance than formerly. Concerning 
the problem of regulations for the import. and handUng of monkeys, it was 
stated that information was being collected and consolidated. An expert 
group would be called to suggest. general rules for international transfer 
of monkeys. Among the difficulties in obtaining worldwide agreement on 
animal quarantine were those of a cOlDDercial nature, especially in the 
matter of reporting on conmerce, and the varying level of veterinary 
services which made the universal acceptance of certificates impossible. 
At present only regional agreements were possible until veterinary services 
reached an acceptable level in all countries. 

Dr Babudieri pointed out that animal quarantine was sharply 
different from human quarantine. In the latter the authorities had to 
check for manifest evidence of quarantinable disease. In animals, the 
problem was to pick up apparently healthy carriers. Therefore serology 
and culture were required. 

Dr Ross COCkrill said that, in his view, which was not neces
sarily that of FAD, the veterinary profeSSion too often adopted an entirely 
negative attitude. Difficulties were created to movements of livestock 
and animal products, because of saying "No" to all imports in principle. 
As a result genetic improvement of livestock in many countries had become 
extremely difficult. The block created by the ban on imports had a long
term effect which might be more costly than the calculated risk of 
introducing disease. A balance should be maintained between efforts to 
keep out disease and the need to import blood stock. In most countries, 
completely protected quarantine stations were feasible. Rabies should 
be kept out at all costs and countries which were free from that disease 
should seriously consider a total ban on the import of pet animals and 
other possible carriers. Semen was an extremely dangerous substance which 
could transfer several viruses; its import and use should be subject to 
strict conditions. 

Dr Rowan pointed out that calf-lymph vaccine could transfer 
other animal viruses than those constituting the vaccine . 
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Dr Steele mentioned that good conditions were established for 
a pSittacosis outbreak when birds were kept in quarantine. It was there
fore better not to quarantine birds for psittacosis. He also said that 
new Salmonella serotypes, the mild strain of Newcastle disease and 
possibly leucosis strains had been introduced by the transfer of chicks. 
That disadvantage was, however, outweighed by the great improvement 
thus obtained in breeding stock. 

18. CONCLUSIONS 

18.1 There is a need to review the international requirements for 
animal quarantine. 

18.2 The establishment of regional or central reference centres as 
diagnostic laboratories is suggested. 

18.3 Specific disease surveys should be instituted probably utilizing 
special teams from local neighbour or international sources. 

18.4 The regional surveillance programme should be established and 
cost analysis schemes and epidemetric models on the same lines as those 
already developed for tuberculosis control programmes should be introduced. 

18.5 FUrther liaison should be developed between medical and 
veterinary professional workers in the Region and the sponsoring of 
combined inter-regional instruction at undergraduate and graduate levels. 

18.6 National veterinary public health programmes should be developed 
throughout the Western Pacific Region to meet the problem of the zoonoses. 
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EPIDEMIOLOGICAL ASPECTS OF SOME OF THE ZOONOSES 

Zoonoses are Infections and Infestations .hared by lower vertebrate animals and man. 

PRINCIPAL GEOGRAPfiCAL PROBA OLE VECTOR 
DISEASE CAUSATIVE ORGANISM 

ANIMALS AFFECTED DISTRIBUTION OR MEANS OF SPREAD 

I. BACTERIAL DISEASES 

Anthrax Bacillus anthracis Cattle. ,heep, goats and .wlne WorId-wlde Dce,:&ational expo.ure. 
~ Imno &! ta nailed ~t. gr,' on,~ I me or ting eelS. 

,\,:~terial Foo~ Variou, bacte~t, and their Cattle, Swine, and fowl World-wide Ingestion 
n ections an toxins, Inclu ~ 

Intoxications MZona Y1~an s 
a~onele 

~g, lIrst;occl 
It I lum ~rfri':lt.ens 

Cl1!stnditre, ~Ii m ox n l~ ,B,D,E. & F) 
B cUlus e us 

Brucellosis Bruc~~ abortus Cattle. sbees. aoats. hones, World-wide Dcecl'~atJonal ~xr.sF Bruce sui. reindeer an 5 ine an fu ::west 0 0 
Bruce melitensis c~ n ta milk 

~ ~ UCIS an gt eh •• Dcca.ona y 
.8 rborne. 

& Brucella canls Dog. Unknown ~bora tory infection, 
noels 

Colibaelllosi. Escherichia .pp. Cfo~\e, swine and domestic World-wide Ingestion 

Erysi peloid ErysipelothriX insldiosa SWine, fowl and fish WorId-wide Dcc u?a tional contact 

Gas gangrene Cl:1J:fr7al~ens and other Cattle, sheep World-wide Soli 

Glanders Actinobaclllus mallei Hones. mules, and asses Asia, Alr1ca and 
South merica 

Occupational contact 

leptospirosis leptospira serotype. Rodents, do~s, swine, c~ttle. World-wide Occ~ational contact. 
and a varl ty of wllijli e imJ enlon ~~oscl're 10 contaml te 

ood 

Listerio.ls Usteria monocytogenes ~.f.' cattle, C~lvghpla, World-wide Unknown 
s e. goats an ow 

Lung abscess Bordetella bronchlseptlca Rodents World-wide Contact 

Malignant edema CI. septlcum Canle World-wide Wound Infection > 
Z 

Melioidoses Pseudomonas pseudomallei RodenlS and rabbits Ae,a, A us~alla. E~sure and ~ uam an I estion >< Phlllppine Islands -



EPIDEMIOLOGICAL ASPECTS OF SOME OF THE ZOONOSES (Continued) 

PRINCIPAL GEOGRAPHICAL PROBABLE VECTOR 
DISEASE CA USA TIVE ORGA N1SM 

ANIMALS AFFECTED DISTRIBUTION OR MEANS OF SPREAD 

1. BACTERIAck DISEASES 
(Continue) 

Pasteurellosis Pasteurella muJtoclda Mammals and birds World-wide Exposure and ingestion 

Plague Pasteurella pestis Rodents World-wide Infected fleas and airborne 

Pneumonia Diplococcus pneumonia Calves (transmitted from EXOnf.e and North Airborne 
man) erica 

Pneumococcal mastitis Diplococcus pneumonia Cattle Northern and Central Contact 
Europe 

Pseudotuberculosis Pasteurella pseudotuberculosis GUI~ea figs and other World-wide Occupational exposure 
ro ent • gAgeons. 
tur eys a canaries 

Rat Bite Fever S~irillU~ minus [repto acilIus mODiliformis 
Rodeots and wild animais World-wide Rodent bi tes 

Relarelnr. fever. Borrelia spp. Rodents and wild animals World-wide I~ected ticks and 
en em c dy lice 

Salmonellosis- Salmonella serotypes Cattle, swine and fowl World-wide Inft5stlon. airborne. 
a contact 

StaphylOCOCCiC Disease" Staphylococcus spp. Canle. swine and fowl World-wide ingestion and contact 

Streptococcosis- Streptococcus spp. Ca ttle and fowl World-wide Ingestion and contact 

Tetanus Clostridium tetant Pgncl'll'llhi herbivorous. 
ut a a· mals may harbor 

the agent 

World-wide Wounds 

Tuberculosis M~cobacterium tuberculosis World-wide I"Hestion, inhalation, 
ar. ~ovh <it.ttM' • d occupational 

var. ominis on eys exposure 
var. avium Fowl 

Tularemia FranclseUa tularen.i. Rab~its •• heep. and wild Nonh America, occU~atlOnal eX&f.sure, 
ro ents Europe. and Asia has Ii,. tlWf. °a· an It 0 I ~cte 

insects and tic s 

Vibriosis Vibrio fetus Cattle and Sheep EUro.gg. North and Unkno\<n 
So h America 

·Arizona on;tanisms cause similar infections. 
-Some strah'fs occur commonly in mall and some are common to animals, while others appear in both man and animals 

Gro B stre [ococci; common cause 0 bovine mastltis: other strains cause infection in man; no evidence of interchange. 
Grou C str tocoee!: strains isolated from both human and animal infections. 

-Gro~A S"!tocOCCI have bE!en found If man only. 

Grou 0 stre [ocoeei found only in animal Infections. 

CO 

"'" 
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EPIDEMIOLOGICAL ASPECTS OF SOME OF THE ZOONOSES (Continued) 

CAUSATIVE ORGANISM 
PRINCIPAL GEOGRAPHICAL PROBABLE VECTOR 

DISEASE 
ANIMALS AFFECTED DISTRIBUTION OR MEANS OF SPREAD 

2. FUNGUS DISEASES 

A ctlnomycosis Actinomyces bovl.- Cattle. swine. hones and dogs Wolld-wide Endogenous 

Aspezglllosi. AspezgUlus spp. Birds. fOWl. and many mammals World-wide <1,ntact with ozganisms 
n nature 

candidi~sis Candida spp. ~~. fowJ. calves. P/6,'1s World-wide Endogenous 
(Monil asis) eD~. ~St cats, a 

an 0 er mmals 

Coccidioidomycosis Coccidioides Immltls Cattle. 't{§:..' wild rodents, Southwestern Contact with organisms 
sbeep. es U~d States areas In nature 

o exlilioJ\ 1:!e~tra1 
an SOu me ca 

Cryptococcosis Cryptococcus neoformans Cattle. hT,e~ cats. ~~ World-wide Contact with ozganism. 
pigs, an ot er rna m $ In nature 

Dermatophllosis Dermatophllus congolensls CanJe. horses. shee&. deer 
an other mamma 

World-wide Not fully understood 

Geotrichosis Geotrlchum candldum Cattle World-Wide Contact with ozganism. 
in nature 

Histoplasmosis Histoplasma capsulatum ~Je cats. 'il'n~. horses. prqrebly wolld- Contact with ozganbms I 
ots, an ot er mammals WI e In nature OJ 

Maduromycosis sfu'feral specie, and genera of Horses and dogs World-Wide. chiefly Contact with ozganlsms \1l 

ungi troplca areas In nature 

Nocardlosi, Nocardia 'pp. Canle. do~s. and other World-wide Contact with ozgam.ms 
mamma in nature 

North American Blastomyces dermatltidls Dogs. horses and sea lions North Amerga Probab~ contact with 
Blastomycosis ~occaslona urn~n ozganl s In nature 

nfect o~ 1n Area 
and Sout merlca) 

Phycomycosi. Several SWales and genera of 
phycom cons 

C~I~rJ1fi" dogs and other Probably world-
wide 

Contact with organism. 
in nature 

Piedra Piedrala hortai Lower &ri.rna. tes and other 
mam als i:nth ~nd Central 

me cad l\va. sla. an rica 

Contact with ozganbms 
In nature 

Trichosporon cutaneum Lower primates and horses Rarel Tarts'l1rem Contact with organisms I:l!f, a.n an n In nature 
enca 

Rhinosporidiosis Rhinosporidium seeberl Horses, cattle. and mules E~deTc1,c In leI'dl.. Unknown 
f~on. an areas 

~ eJferr, heml~ere pora c n rest world. 

-Actt::,omyces bov/:els the cause oJ f.ct=ycod. In IOW~ ~Fe::ls. ahe agenfJ>f act~3:~~'lln ma&I' ACtinomr,ces israeli. a d!ff~:l.t ries. A. vis r:d to the rgm use or ,Biochemica erentta on n w s esta 11 • brae as human solate. Now, A. Y S 
rarely. I ever. Isolated m man, 



EPIDEMIOWGICAL ASPECTS OF SOME OF THE ZOONOSES (Continued) 

PRINCIPAL GEOGRAPHICAL PROBABLE VECTOR 
DISEASE CAUSATIVE ORGANISM 

ANIMA LS AFFECTED DISTRIBUTION OR MEANS OF SPREAD 

2. FUNGUS .RISEASES 
(Continue) 

Ringworm Microsporum and Trichophyton All mammals and birds World-wide D},rect contact and 
spp. oW: tes. cr,ntact 

wit organ sms in 
nature 

Sporotrichosis Sporotrichiurn schenckii Horses, mules, d~s, cats. 
rau, mice and s ne 

\>Jorld-wide Contact with organisms 
in nature 

3. PARASITIC DISEASES 

a. Protozoan Diseases 

AmoebiasU Entamoeba histolytica Dogs, primates World-wide ingestion 

Babesiosis Babesis sp. Wild and domestic animals World-wide Bite of infected ticks 

Balantidiasis Balantidium coli Swine World-wide Ingestion 

CoccidiOsis Isospora .pp. Dogs World-wide Ingestion of cocysts 

Pneumocystis Pheumocystis corinii RaJ',blts. guinea glf.s. rats. World-wide Unknown 
§s~ C IS, mi I sheep, 

m n eys 

Lelshmariasi. Leishmania donovani Dogs, cats, and rodents S~~th Aml.rica. we oM,nl3\'Jed sand CO 
VIscera rica, urope, 1e5 e lam us) 0\ 

Asia 
Oriental sore Leishmania tropica Dog" cats. and gerbUs Asia, Afdca, and Il}!e of inf~ted sand 

(Cutaneous) Europe ies (Phle otomus) 

American Leishmania braziliensis Dogs, cats, and spiny rat CentraJ and South 
Arne ea Il}!I0 of ~C f~ed sand tes ( Ie tom us) 

Simian malaria Plasmodium knowlesl Monke6, Borneo Anopheles spp. 
Plasma:!! urn 2:lpmolgi Macaq es ~l§merica P asrno lum (urn Howler monkeys 
Plasma:!! urn ~nui Macaqu~ Sout st As,ia 
Plasmod urn rasilianum New wor d monkeys Sou Amenca 

Toxoplasmosis Toxoplasma gondi Birds and mammals World-wide Probably contact and 
injeStlOn allh0'IRh 
ex ct route s n 
known 

T~ianoSOmiaS!S Trypanosoma rhodesiense Wild and domestic Africa Bite of dnfested 
can Sleep ng ruminants tsetse y ( 10sslna 

Sic ness 'pp.) 

• 
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EPIDEMIOLOGICAL ASPECTS OF SOME OF THE ZOONOSES (Continued) 

CAUSATIVE ORGANISM 
PRINCIPAL GEOGRAPHICAL 

DISEASE 
ANIMALS AFFECTED DISTRIBUTION 

"3. P~RAf,ITI~ DISEASES 
( ont nue ) 

c. Cestode Disease. 

Beer tapeworm Taenia saginata Cattle World-wide 

Dog tapeworm Dipylidium canlnum Dogs and cats World-wide 

Fish ta peworm Diphyllobothrium latum Do\il and Ilsh eating 
a mal. 

World-wide 

Hydatidosis Echinococcus granulosus Do§S, she?t c~ttle, World-wide 
5 ine, a to ents 

Echinococcus multllocularls F~es, microtine rodents, 
ogs 

North Amidca, 
Russia, urope 

Pork tars;worm 
and C sticercasis 

Taenia sollum Swine \Vorld-wlde 

Dwarf tapeworm Hymenolepis nona Rodents World-wide 

Mouse or rat tapeworm Hymenolepis dimlouta Rats, mice World-wide 

Sparganosis ~IB~llobothriUm spp. . metra- 5 
(pseudophyl'Raeao tapeworm.) 

MonkeJh cats, ~Yds, 
w~ '/rau, ckens, 
sna es, rags, and mice 

Mostly Far East 

d. Nematode Diseases 

Capllladasis C~\Y1ada h~t!ca C ada p lIpioensis Ro~nts Un own 
W:H/d-wlde 
Phi pploes 

Dracuncullosl. Dracunculus medinensia Dogs, racoons World-wide 

Filariasis 
Dirof:lat.'J: -\Yb' Q,ffis k World-wide ~l.'illlarl~' - B a la a cus mOD ::l,S ¢l,la ~pmf eo~~gp!t\lia B~ a spp. ; lroillaria spp. Loper primat , and mammals orltwide, 

Trop cal 

Giant kidney worm Dioctophyma renale Dog. and other carnivores Euroge, and North 
Am dca 

Gnathostomiasis Gnathostoma splnigererum ~ cau, and wild Far East, india 
c vores 

1j.tva Fo~ra~. Dog. and caU World-wide O:~O om t'l' A':,?lostoma braziliense 
(c neo~ atva mlll~ or ree ng erupt 0 ) 

Anlsaklasls Anlsakls 'pp. H~'Jlng, other marine Europe 

PROBABLE VECTOR 

OR MEANS OF SPREAD 

~~Ion of measly 

In§rnon of dog or c t ea 

~estion of ~ or 
~~t~~h~ d 

In~estlon of tapeworm 
e gs 

~,,:,Ion of tapeworm 

IIt~on of m~afJ, and auto n tion 

1;;t~Of taljf.worm e s n' ood, eaSt 
lworms 

l1i\on~Of JaPjliworm 
I n 00. eas, 

. Iworms 

If.fi~gjIegle~~13~ls 

~=wo n wn 

Bite. of Infected 
cyclops 

Bite. 'r.lnfecttd m q toes" tes 
~n ~te~ mo'3ultoes; tes 0 in ecte 
mosq toes 

XWigstioo of Infected 

~estiOO of 1R!ected 
or amph. Ian 

Contact with Infective-
twr3.'inwhlcti penetrate 

IPiestlfin of ~ w o~ ttla y coo ed ertIng 

• 

I 

(» 
-.;J 



EPIDEMJOWGICAL ASPECTS Of SOME OF THE ZOONOSES (Continued) 

DISEASE CAUSATIVE ORGANISM 
PRINCIPAL GEOGRAPHCAL PROBABLE VECTOR 

ANIMALS AFFECTED DISTRIBUTION OR MEANS OF SPREAD 

3. PARASITIC DISEASES 
(Continued) 

d. Nematode Diseases 
(Continued) 

Larva m~rans (ContiDue~ 
A':I!iostrosN!ylus Rats Pacific and Orient Raw grawns and .!'~wn Parasitl meningoencep alltis 
ca ooen jule I 13 tter us f: 

vefietables: SIU~ t t 
co tamlr.ate ra 
veJ\etab es an are 
ac tdentaliy ingested 

Visceral larva migrans Toxocara canis 
(Toxacariosis) 

Dogs World-wide In.l\:estlon of ~ and 
c roundwo eggs 

Strongyloidiasis Strongyloides stercora lis Dogs World-wide Contact with Infective 
~rv~ which penetrate 
t e s 10 

Thelaziasis Thelazia spp. Dogs, cats, sheep CaUfornia, and 
Far East 

Infected Insects 

Trichinosis Trichinella spiraUs swlr.r' r~ents, and World-wide IIl§,estian gf~rk a~d w ca vores o. 6{ es ntalmng 
VIa e cysts 

Trichostrongylosis Triahostro:/§~Yl cOIgbdfo~s Dfi'mestlc and wild World-wide l~estion of 

I 
an oceas y ot er spec es erbivorous animals c ntaminated 

vegetation 
~ 

e. Annelid Diseases 
I Hirudiniasis umna~s nllotica and Cattle, buffaloes, horses, A frica, Asia Direct contact with 

relate spp. sheep, dog', and pigs Europe and aile leech 

4. ARTHROPOD DISEASES 

Acarialls (Mange) Sarcoptes spp. Domestic Animals World-wide Contact with infected 
In~lviduaIs or anjmals 
an contaminate 
clothing 

Tunga infections Tunga penetrans Man, ~, pig and other Westel.'} Hemisphere Contact with 
mamma s and A rica contaminated soil 

Myiasis C~hltomJ:a, Cordtl0git, Mammals World-wide invasion of Nvin/iv 
ermat la. Gast r w, tissues by y 1a ae 
H~derma, Oestru and 
o er genera 

PentaSlomtd infections ..Prl\\~r;'f~t sJ;' DottS, snakef,o and World-wide InliFnti~n of infected 
o er velte rates a rna tissues 

Poroce~al ~~. (Tong e wo 
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EPIDEMIOLOGICAL ASPECTS OF SOME OF THE ZOONOSES (COntinued) 

CAUSATIVE ORGANISM 
PRINCIPAL GEOGRAPHICAL PROBABLE VECTOR 

DISEASE 
ANIMALS AFFECTED DISTRIBUTION OR MEANS OF SPREAD 

3. PARASITIC DISEASES 
(Continued) 

a. Protozoan Diseases 
(Continued) 

Chagas Disease Trypanosoma cruzl 0CI:s cats, swine, fox~ 
t rodents, and mon eys 

Norlh lI Cent~l, and 
Sout Arne ca 

Froal material of trlatomid 
ug 

b. Trematode Diseases 

Amphistomiasis Gastrodiscoides hominls Swine Asia u£trnwn 
na • (?) 

Clonorc hlasiJ Clonorchis sinensis ~I' cats, swine. and Asia Istmn of re: or a animals la c d ,riel?' fr~ water 

Fascioliasis Fasciola hepatica Cattle and sheep World-wide In~estlon of contaminated 
g ens 

Fasciola glgantica Cattle and sheep Itorld-wlde 

Fasciolopsiasis Fasciolopsis busld Swine and dogs Asia Igf,estion of raw aquatic 
pants {8 

Heterophylasis Het:rw.es heteropthtes 
(an et hetero I ) 

Cats, dogs, foxes, and fish Nile Delta, Turkey, 
and the Far East 

Eating uncooked fish 

Metagonimiasis Metagonimus yokogawai Cats. d~. othS' ~h-eating 
mamm 5, an fts 

As~, Europe. and 
SI erla 

Eating uncooked fish 

Opisthorchiasis Opisthorchis felineus C a IS and dogs Eastern liljJgJl:. Asia. I a 
Ea ti~ uncooked fish 
con ining metacercariae 

Opisthorchis vlverrine ~t cats and Thailand and Lao. Eatl~ ~ooked fish -eating mammals con i ng metacercariae 

Pa,agonlmlasis Paragonimus westermanl Dogs, cats. and wild animals Asia and Africa I~m~m ~~Ji£' 
n1:.:t::1 cray 

Schistosomiasis Schistosoma japonlcum Cattle. s\'ll'ine. dogs. and Asia Penetration of unbroken 
rodents sk1t'! by cercariae In 

wa r 

Schistoson18 monsont Baboons and rodents Africa 

Swimmer's itch Schistosoma spp. Birds and rodents II/orld-wide P~et~tion of unbroh: !r ~ cercariae In resh an sa t water 



DISEASE 

Boutonneuse Fever 

Murine typhus 

Q Fever 

Queensland tick 
typhw 

Rickettsial pox 

Scrub typhUS 

Spotted Fever 

Chikungunya 

Eastern Encephali tis 

Mayaro 

Middelburg 

Mucambo 

O'nyong-nyong 

Sindbis 

v'tnezu~~ ncep 1 tis 

Western Encephalitis 

Bat salivary Gland 

Central Euro&""n 
Encephallt 

EPIDEMIOLOGICAL ASPECTS CF SOME OF THE ZOONCSES (Continued) 

CAUSATIVE ORGANISM 

Rickettsia coneri 

Rickettsia mooserl 

Coxiella burnetii 

Rickettsia australls 

Rickettsia akarl 

Rickettsia tsutsugamushi 

Rickettsia rickettsii 

Group A Virus 

Group A Virw 

Group A Virus 

Group A Virus 

Group A Virus 

Group A Virus 

Group A Virus 

Group A Virus 

Group A Virus 

Group B Virus 

Group B Virus 

PRINCIPAL 

ANIMALS AFFECTED 

5, RICKETTSIAL DISEASES 

Dogs and rodents 

Rats 

Shee.p, cattle, stOalS, fowl, 
and other marrffnals 

Bandicoots. rodents 

Mice 

Rodents 

Rabbits, field mice, and dogs 

6. VIRUS DISEASES 

a. Arthropod-borne 

"'~Id birds. domesti~ fow~ 
OHes, mules, an don eys 

Sheep 

Rodems, wild birds, 
mon eys 

Birds 

Rodents wpd birds, 
domeslic OWl\, horses, 
mules and don eys 

'tild b~d., domestic 
0'd1, oues, mules, 
an donkeys 

Bats 

Cattle, ~oats (seroI3~c~ 
eviden e only) an il birds 

GEOGRAPHICAL 

DISTRIBUTION 

Europe and Africa 

Nonh America 

World-wide 

Australia 

Eastem USA and 
USSR 

Asia
l 

A ustralia and 
Eas indies 

Nonh and South 
America 

East and South Africa 

PROBABLE VECTOR 

OR MEANS OF SPREAD 

Bite of infected ticks 

Infected rodent fleas 

Mainlvairbome, alt~OU~h 
mill( may be 3 ve l~lt 
and occa'sionally t ckS 

Bite of Infected tick 

Bite of Infected rodent 
mites 

Bite of infected larval 
mltes 

Bi'e of infected ticks 
or their crushing 
on the skin 

MOSauilO-Culex and 
Ae es spp. 

Ett,teJD Ca~ada, USA, MO':!f.lto-culi:rta eXICO, anama me anura an 
TriDidad, cokomLia, Aedes spp. 
Braz I, and P Illppines 

TrI~dad, Colombia, Unknown 
an Brazil 

South Africa Mosquito-Aedes spp_ 

Brazil Mosquito 

uganda Mosquito 

A frica and India Culicine mosquitoes 

Venezuela. Colombia, MoH\Uito-Mansonia 
Brazil, and Trinidad titil ans 

Canada, USA! Mexico, Mosquito-Culex 
Tr~i~d, Dr tlsh Guiana, lanaUs. 
an rgentina C~tseta 

me anura 

Westem United 
States 

Ul1~own - Laboratory 
in ections in man 

Central a~ Eastern Tick (gjilk Ingestion 
Eurorc rn: the POSSI Iy) 
Bait c to e Balkans 

\0 
0 
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EPIDEMIOLOGICAL ASPECTS OF SOME OF THE ZOONOSES (Conl1nued) 

PRINCIPAL ' , GEOGRAPtuCAL PROBABLE VECTOR 
DISEASE CAUSATIVE ORGANISM 

ANIMALS AFFECTED 'DlSTRIIIJTION OR MEANS OF SPREAD 

6. r~RU~ Dl~ASES ont nue 

a. Anluo~d-bome 
(Conti ued) 

Dengue. Type I Group B Virus SXlr.b ~d Sc::ttbeast 
at\ eea a. and 

Pac[ e 
Mosquito 

Dengue. Type 2 Group B Virus ~Onk~S a~d b~~ 5elOl lea ev enCe 
only) 

clg;um&!obal In 
teTplcs 

Mosquito - Aedes 
aegyptl and Aedes spp. 

Dengue. Type 3 Group B Vltus p~lilrC:r and Mo::autto - Aedes aegypt 
an Aedes spp. 

Dengue. Type 4 Group B Virus Phlll pptne. Mos:r~o - Aedes aegypt 
an edes spp. 

DM'!',aslli., Menlngo- Group B Vltus Cattle and sbeep USSR T~~~l~rlnge.uon ep lltl. 

Ilheus Group B Vlru. Wild bird. Nxn~~ sou~ MosquIto 
a:::' ~J ~~Ca 

J~n~~ Group B Virus Wild bird.! swine. horses. J~'na~).l'alwan. Mm"u1to - C~}r \0 
e altls and catt e ' la>(f,' .reDOr~c :r, ... 

§. In a,\ uare' an ole ge us 
Ilfj,ID rf.. ustra la. an w liInea 

Kunjln Group B VIrus Unknown Australia MosquIto 

K~asanur Forest 
lsease 

Group B Virus Monkey •• small mammals Mysore-Indla TIer, -Haemaphysalis 
sp nlgera 

Louping III Group B Virus Sbeep. goau and grouse Great Btltaln Tick - Ixodes tlelnus 

M'CJ~Il~Alt1r Group B Virus Wild bird. Ausua~a and 
New utnea 

Mo,qu\r.: - Culex 
annu rostrb 

Negishl Group B VIrus Rodents Japan TIcks .uspected 

Omok Hemorrhagic Group B Virus Rodents. muskrats and goats 0Btsk Sibetla. Tick-Dermacentor 
Fever &\ctmgfermacentor 

am tus; goal 
ml me 

Powassan Group B Virus SqulnelJ Ontatlo. Canada Tick 

't;l.lan ~r&r . Group B Virus B~ds •• mall mammals and USSR Tick 
wnme phaUti. eep 

St. Louis EncephaUI1. Group B Vltus Wild birds and domestic fowl USA. catl!f:~ Mosquuo - ~'I!ex d'l1iiAds• an otthem i san , w~ , au Am ca ' , ens - qU\nqur! sci-
, glf ~lP81ex. wex 

Spoodwenl Group B Virus Se::ll~eal .,yvlr,e In domesl1c, Southem Africa 
an da rna. ," ' 

' Mosquito 

Wesse!.bron Group B Virus Sbeep East and South Aftlca Mosquito-Aedes spp. 
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EPIDEMlOLOGICA L ASPECTS OF SOME OF THE WONOSES (Continued) 

DISEASE 

West NUe 

Yellow Fever 

Zlka 

A~U' cara~:ib qui, Ma 11:1 a, 
urumeu, n a 

Madrid, Ossa 

Restan 

Bunyamwera 

Germiston 
Guaroa 

Ilesha 

Wyeomyla complex 

8\ofamba 

CA USA TIVE ORGANISM 

Group B Vlru. 

Group B Virus 

Group B Virus 

Group C Virus 

Group C Virw 

Group C Virus 

Group Bunyamwera Virus 

Group Bunyamwera Virus 
Group Bunyamwera Virus 

Group Bunyamwera Virus 

Group Bunyamwera Virus 

Bwamba Virus 

California EncephaUtis Group CaUfornia Virus 
Virus 

La Crosse Virus Group California Virus 

Tahyoa Group Cali fornia Virus 

PRINCIPAL 

ANIMALS AFFECTED 

6. VIRUS D1SllASES 
(Continued) 

a. ArthroJ)Od-borne 
(Contrnued) 

Wild birds and horses 

Monkeys and marmosets 

Monkeys 

Rodents possibly monkeys 

Rodents 

Rodents 

Monkeys 

Hares and squirrels 

Rabbits 

Domestic animals, hares 

GEOGRAPHICAL 

DISTRIBUTION 

A (ri~'!.. N~al East, 
ana ~Outh Asia 

Trop~'cal Central 
aIT, SQ.l\th America 
an Afnca 

Nigeria and Uganda 

Brazil 

Panama 
Trinidad, Swlnam 

East and South Africa 

South Africa 

Colombia and Brazil 

Nigeria 

Colombia, Brazil. 
Trinidad, Panama 

East. CeJltral and 
West Africa 

PROBABLE VECTOR 

OR MEANS OF SPREAD 

Mo.gulto - c~ex 
1II11vlUotU$ il!ypt) 
Culex plple f' 

MO~ulto - Aedes ae ypti. Haema 0 11$ 
•• A~des Ie -

I enu. ~ ) Ae es .1~ canw (A~:jl~ edes 
simpsoni (A mca 

Aedes afrlcanw 

MosqUito 

Mosquitoes swpected 

MQ.'Iluitoes - Culex 
{Mefanoconlon) 

Mosquito 

Mosquito 

Mosquito 

Mosquito 

Mosquito 

Mosquito Aedes spp. 

Wes~em.and Central MosqultcrAedes spp. 
Umted States 

Midwestern and Southern Mosquito-
United States Aeijes spp. 

Southern Unltl'd States, M"""ulto-
Czechosl9vakla, Aedes .pp. 
YugoslaVia 

\0 ro 
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EPlPEMiOWGICAL ASPECTS OF SOME OF THE ZOONOSES (Continued) 

DISEASE CAUSATIVE ORGANISM 
PRINCIPAL GEOGRAPHICAL PROBABLE VECTOR -

ANIMALS AFFECTED DISTRIBUTION OR MEANS OF SPREAD 
-

6. VIRUS DISEASES 
(Continued) 

a. Atchr0rud-bome 
( ontl ued) 

Catu Group Guama Virus Rodents, Monkeys Brazil Mosquito 

Guama Group Guama Vlru. Rodents Brazil Mosquito 

Oropouche Group Simbu Virus Monkeys Trinidad and 
Brazil 

Mosquito 

A.ientl~n Tacarlbe Group (lunin Virus) Rodents Argentina Rodent mite 
mOll glc Fever 

Bolivian Tacarlbe Group (Machupo Virus) Rodents Bolivia Rodent urine 
Hemorrhagic Fever 

H~~~~IC Uremic Tacarlbe Group Virus Argentina Unknown 

I 

Colorado Tick Fever Ungrouped Vlru. Squirrels. ~rcuptnes, and Western United TICS. - D~nnacentor 
small rod nts States an erson ~ 

Crimean Hemorrhagic Ungrouped Virus Hares Southern USSR Tick - H~aloma 
Fever rnarglna urn 

Kemerovo Ungrouped Virus Cattle. hones, rodents Siberia Tick - Ixodes 
persulcatus 

Na ~robl Sheep Ungrouped Virus Sheep East Africa Tick 
D seale 

rlry Ungrouped Virus Rodents, opossum Brazil ~borat0R; infections 
ve oce ned 

Quaranfi! Ungrouped Virus Wild birds, pigeons Nile Delta of TiCks-Aius 
Egypt <r.i:ca as) 

r teus 

Rift Valley Fever Ungrouped Viru, Sheep, goats and cattle Africa MO~1!~-Aed~ ca ua, Ae es OCp• 
Contact on f:3n 0' handling eat 

Vesicular stomatitis Ungrouped Virus SWine, cattle and horses North ~nd South 
Contact ~"&,,,ure and Amenca 

Insect b t 



EPIDEMIOWGICAL ASPECTS OF SOME OF THE ZOONOSES (Continued) 

CAUSATIVE ORGANISM 
PRINCIPAL GEOGRAPHICAL PROBABLE VECTOR 

DISEASE 
ANIMALS AFFECTED DISTRIBUTION OR MEANS OF SPREAD 

6. VCRUS DlS~ASES 
( ontinue ) 

b. Not Arthropod-borne 

A fric~n GBjen Virus A~c.n Green Mo~lc Unknown C~~::~st with infected 
Mon ey lsea.e ( ercopithecus aet ops) 

c(~~glous Ecthyma Virus Sheep and goats World-wide Occupational exposure 

CO\'pox Virus Cattle World-w~e Contact exposure 
~ia 'J Where 
s pox exiSts 

Encephalomyocarditl. Virus Rats, mice, s~~r~s, swine, World-wide Environmental 
monkeys, an a ons contamination 

Foot and Mouth Virus Cattle, swine, and related EUClri' Asa' Contact ex~osure 
Disease species Aria. an ~outh Man is qu te resIstant 

America 

H~a: Vlrus-Simjan Virus Monkeys World-wide Bites of monk~sr 
t B virus an T occupational palure 

vuus) 

Infectious Hepatitis Virus Sub-human primates World-wide Contact exposure 
(Human) 

Infl~za and JT.ra- Virus Swine and rodents Asia and Euror.' Contact exposure 
in uenza Ig ludi~ North A meri a 

~J,e A (wine d In13 and Sendai 
( ype ) 

LCWg.ljogreiC Virus Rodents, swine, and dogs World-wide v¥Cus cooJamiQ3tes 
no enlngitls ood an envnonmenl 

Newcastle Disease Virus Fowl World-wide Occupational exposure 

Pseudo Cowpox Virus Cattle World-wide Occupational exposure 

PsittacosiS-Oreithosis Virus Blrds, related virus World-wide Contact and occupational 
(Bedsania in ectlons) o~~in cattle, cats exposure 

an seep 

Rabies Virus D'i/lS a~d biting vertebrate World-wide except Bites of diseased animals 
a rna s Australia, New 

Zea~nd, Great Ifltain. 
Scan ina via an a~an. 
A nU.g'ber 01km& I r 
islan are a ee. 

Yaba Virus Monkeys Unknown Contact 

Cat Scratch Fever Unknown (VIrus suspected) Cats and dogs World-wide Wounds and scratches 

NOTE: Manv proved zoonoses. partic.uIarly helminth infections of relatively rare occurrence have been omitted. as well as those diseases 
ca usM by Hsh and reptire toXIns. 

Prepared by: Veterinary Public Health Section. National Communicable Disease C_. publiC Health Service. Atlanta, Georgia 
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Australia 

Khmer Republic 

China 

FiJi 

French Polynesia 

Guam 

Japan 

Korea 

Laos 

Malaysia 

New Zealand 

Philippines 

s 

Vietn-Nam 

Western Samoa 

ZOONOSES AND FISH BIOTOXICOSES IN TIlE WESTERN PACIFIC REGION 
AS PRESENTED BY TIlE PARTICIPANTS IN THE SEMINAR 

CI) 

" as 
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.... " "- Q) ..<:: .... , ..: ~ " " i ! " " " Cl)W E " ..... 0 

gj i! i! ~ 
.... " .-l 

" 0 .... 
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CI) .... ~ ~ .... 0 .!i 
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H 
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::l e ~ H 0 ~ E:! ~ as ..: ..: rt.l ~ 0 rt.l 

0 1 1 0 1 1 1 1 2 1 
+ 

2 3 -
0 2 3 3 0 0 1 1 3 

0 1 3 ~959 0 0 0 1 3 

0 o 1990 0 0 0 1 0 1 2 

.0 0 D 0 0 0 0 0 0 19.46 2 

0 o 1~6 1967 0 0 1 

1 1 +++ 0 0 1 0 1 0 1 3 

2 +++ 1 0 0 1 1 1 3 

0 ++ 1 0 1 0 0 1 1 3 

0 1 ;1.963 1 2 0 0 
+ 

1 3 ++ -
0 1 0 0 1 1 0 0 0 0 1 

+ 2 3 -
0 1 + 1 1 1 1 0 1 2 2 

0 0 0 0 0 0 0 0 + 1 ++ -
0 1 2 1 1 2 1 1 1 1 

+ 
3 ++ 1 -

0 o 19~4 0 0 0 0 0 0 0 0 0 ? 

II) 
..... 

'" " " " .... 0 .... .... 
0 H " " .... II) .... 0 0 

8- H '" ..... '" CI) " H .... .... ] .s 3 0 

~ ..... 
'" " .... 

H .... 
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1 . 0 3 1 1 

0 0 ? 0 1 

2 0 3 0 0 

1 0 1 0 0 

0 1 0 

0 0 

2 0 1 1 0 

2 0 ? 0 0 

? 0 ? 0 0 

1 0 4 0 1 

1 0 3 1 0 

1 0 3 0 0 

0 2 0 

1 1 4 0 2 

0 0 ? 0 0 
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1 0 

2 ? 

2 1947 

0 0 

0 

0 

1 0 

1 0 

1 ? 

1 0 
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2 0 

0 

2 2 
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'" 00 
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Australia 0 2 1 0 

Khmer Republic 0 ? ? 0 

China 0 ? 1 1 1 

Fiji 0 1 1 

~IWih , o eS1a 0 1 1 

Guam 0 ? ? 

J~an 1 2 2 

Korea 0 1 1 2 

Laos 0 ? ? 

Malaysia 0 1 1 1 

New Zealand Kl 2 0 0 0 2 1 + 

Philippines 10 2 1 1 2 

Ryukyus k> 3 13 
Viet-Nam p ? 1 0 ? 

Western Samoa P 1 ? 

1 - Definitely present 
2-4- increasing public health importance 
o - looked for but not found 
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0 + 2 - 1 0 1 

1 1 1 

0 1 0 

0 + 0 0 -
0 0 2 0 

1 

1 1 1 1 0 

1 1 0 

1 1 3 

0 1 1 1 + 
or 

0 + 0 2 0 1 0 0 0 - 0 0 0 1 0 

2 1 1 1 1 1 1 1 2 1 + 2 1 0 1 1 -

1 1 1 0 1 1 1 1 1 

0 + 0 0 1 -

+ - Probably imported cases only or exceedingly rare or in the case of anthrax, no recent cases reported in man or an1lhals. 
? - doubtful, no information 

l~~~: date of last known case in disease not now present 
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GUIDE FOR POST-EXPOSURE ANTIRABIES PROPHYLAXIS 

(These recommendations are intended only as a guide. They may be mOdified according to knowledge of 
the species of biting animal and circl~stances of the biting incident.) 

Biting animal Treatment 

Exposure 
Species Status at time of attack 

• 

No lesion Mild 
s:vere I 

Dog or Cat Healthy None ,ne 
1 

S,; . 
Signs suggestive of rabies None ~V I Escaped or unknown None V 
Rabid None S+V S+V 

Skunk, Fox, Racoon, Regard as rabid in unprovoked None S+V S+V 
Coyote, Bat attack 

Other Consider individually - see 
rationale of treatment in text. 

V = Rabies vaccine. 

S = Antirabies serum. 

1 = Begin vaccine at first sign of rabies in biting dog or cat during holding period (preferably 7-10 days). 

2 = Discontinue vaccine if biting dog or cat is healthy five days after exposure, or if acceptable laboratory 
negativity has been demonstrated in animal killed at time of attack. If observed animal dies after five 
days and brain is positive, resume treatment. 

Source: Adapted from the Fifth Report of the WHO Expert Committee on Rabies (WId. Hlth. Org. Tech. Ref. Ser., 
1966, No. 321), by the United States Public Health Service Advisory Committee on Immunization Practices, 
Department of Health, Education and \~elfare. 
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Countries 
~ 

AUSTRALIA 
AUSTRALIE 

KHMER REPUBLIC 
REP.uBLIQUE KHMERE 

ClUNA 
ClUNE 

ClUNA 
ClUNE 

FIJI 
IIES FIDJI 

FRENCH POLYNESIA 
POLYNESIE FRANCAISE 
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LIST OF PARTICIPANTS 
LISTE DES PARTICIPANTS 

APPENDIX 1 

Names of Participants and addresses 
Noms dee participants et adresses 

Dr L. C. Rowan 
Senior Medical Officer 
Bacteriology and Pathology Section 
School of Public Health and 
Tropical Medicine 
University of Sydney 
Australia 

M. Srey Thonn 
Institut Pasteur de Cambodge 
Phnom-Penh 
Cambodge 

Dr Hsu Shu-Tao 
Director 
Taiwan Serum and Vaccine Laboratory 
Nan Kang, Taipei 
Republio of China 

Dr Y. P. Liu 
Professor and Head 
National Taiwan University 
College of Agriculture 
Department of Veterinary Medicine 
Taipei 
Republic of China 

Mr Stephen Sparrow 
Divisional Veterinary Officer 
Department of Agriculture 
Suva 
Fiji 

Dr Jean Segonne 
Medecin-Chef du Laboratoire 

de Microbiologie 
HSpital de Papeete 
Papeete 
Polynesie francaise 



GUAM 

JAPAN 
JAPON 

KOREA 
COREE 

LAOS 

MALAYSIA 
MALAYSIE 

NEW ZEALAND 
NOUVELIE-ZELANDE 
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Dr Robert L. Haddock 
Zoonoses Control Section 
Department of Public Health 
and Social Services 
Box 2816 
Agana, Guam 

Dr Shigeo HonJo 
Chief 
Division of Experimental Animals II 
Department of Veterinary Science 
National Institute of Health 
2-10-35 Kamiosaki, Shinagawa-ku 
Tokyo 
Japan 

Dr Sungwoo Lee 
Chief 
Preventive Medicine Section 
Ministry of Health and Social Affairs 
Seoul 
Korea 

Dr Houane Sihapanya 
Directeur 
Service Veterinaire 
et de l'Elevage du Laos 
Vientiane 
Laos 

Dr Dora Tan Siew Kew 
Virus Research Officer 
Institute for Nedical Research 
Kuala Lumpur 
Halaysia 

Dr H. Noordin Keling 
Chief Veterinary Officer 
Veterinary Division 
Ministry of Agriculture and 
Co-operatives 
Kuala Lumpur 
Malaysia 

Dr Bryan William Christmas 
Assistant Director 
Public Heal th 
Department of Health 
Head Office 
P.O. Box 5013 
Wellington 
New Zealand 
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PHILIPPINES 

RYUKYU ISLANOO 

VIET-NAM 

WES'lERN SAMOA 
SAMOA-OCCIDENTAL 
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Dr Primo Arambulo III 
Chief Division of Research and 

Laboratory 
Veterinary Inspection Board 
Manila 

Dr Soki Ura 
Assistant to the Chief 
Biological Product Activities 
Animal Health Research Institute 
Government of the Ryukyu Islands 

Dr L3-Quang-Nhut 
Chef 
Service de Medecine preventive 
Ministere de la Sante 
Saigon 
Viet-Nam 

Dr Hanipale Nose 
Apia General Hospital 
Apia 
Western Samoa 

LIST OF CONSULTANTS AND 'lEMPORARY ADVISER 
LIS'lE DES CONSULTANl'S ET CONSEILIERS 'lEMPORAIRES 

Dr James H. Steele (Seminar Director) 
Assistant Surgeon General 
U.S. Public Health Service 
National Communicable Disease Center 
Atlanta, Georgia 30333 
Uni ted States of America 

Dr J .A.R. Miles 
Department of Microbiology 
University of Otago 
Dunedin 
New Zealand 

Dr B. Babudieri 
Institute Superiore de Sanita 
Viale Regina Elena 299 
Rome, Italy 

Dr Anacleto Coronel 
Director 
Bureau of Animal Industry 
R. Magsaysay Blvd. 
Manila, Philippines 



Country/organization 
Pays/organisation 

PHILIPPINES 

PHILIPPINES 

- 102 -

SECRETARIAT 

Dr W. Ross Cockrill 
Assistant to the Director 
Animal Health and Production 
FAO, Rome, Italy 

Dr N. Aooussalam 
Chief 
Veterinary Public Health 
~mo, Geneva, Switzerland 

Dr B. Velimirovic 
Regional Adviser on Communicable 
Diseases and Operational Officer 
Regional Office For The Western 

Pacific, Manila 

LIST OF OBSERVERS 
LISTE DES OBSERVA'lEURS 

Names of observers and addresses 
Noms des observateurs et adresses 

Dr Salvador Escudero 
Dean 
College of Veterinary I~edicine 
University of the Philippines 
Quezon City 

Dr Enrique Carlos, Sr. 
U.P., P.G.H. l'ledical Center 
l'lanila 

FIFTH EPIDEMIOLOGICAL 
FLIGHT 

Captain Thomas J. Pollard 

UNITED STATES AIR FORCE 
PHILIPPINES 

UNITED STATES NAVAL 
MEDICAL RESEARCH 
UNIT NO. 2 (TAIWAN) 

Lt Col Charles H. Sawyer 

Dr William Daniel Kundin 
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WHO OBSERVERS 
OBSERVA'lEURS DE L'OMS 

Dr G.M. Antal 
I·ledical Officer 
Epidemiology and Statistics 
Advisory Service 
Seoul 
Korea 

Dr A. Tito de Morais 
Medical Offioer 
Epidemiology and Health 
Statistics 
Plmom-Penh 
Khmer Republio 
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APPWPIX2 

SECOND JOINT FAO/WHO SEMINAR 
ON VETERINARY PUBLIC HEALTH 

10 March 1970 

IN THE WES~ PACIFIC REGION: ORIGINAL: ENGLISH 
ZOONOSES CONTROL 

Manila, Philippines 
10-19 March 1970 

Date 

10 March 1970 
Tuesday 

9:00 a.m. 

11 March 1970 
Wednesday 

p.m. 

AGENDA 

Activity 

Registration WHO Conference Hall 

1. Opening of seminar 

Message Dr Francisco J. Dy 
Regional Director 

Message Dr W. Ross Cockrill 
FAO Representative 

2. Appointment of Chairman, 
Vice-Chairman and Rapporteurs 

3. Explanation of the technical 
programme, plan of work and 
other arrangements Dr B. Velimirovic 

4. IN'lER-RELATIONS OF HUl4AN 
AND ANIMAL HEALTH AND 
THEIR IMPLICATIONS IN 
PUBLIC HEALTH AND 
VETERINARY PRACTICE 
(\'lPR/VPH/30) WORKING 
PAPER NO. 1 Dr J. Steele 

5. Present situation of the 
zoonoses and of food-borne 
infections and intoxications 
in the countries of participants 
(5-7 minutes' presentation by 
each participant) 



Date 

12 March 1970 
Thursday 

13 March 1970 
Friday 

14 March 1970 
Saturday 

15 March 1970 
Sunday 
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Activity 

6. RECENT ADVANCES IN PRINCIPAL 
PARASITIC ZOONOSES OF THE 
WESTERN PACIFIC REGION 
WORKING PAPER NO. 2 

6.1 Cestode infections 
(Echinococcosis and 
taeniasis) (WPR/VPH/31) Dr J.A.R. Miles 

6.2 Toxoplasmosis 
(WPR/VPH/32 ) Dr B. Velimirovic 

6.3 Eosinophilic meningitis Dr G. Loison (to 
(Angiostrongylus cantonensis) be presented by 

Dr Jean s.iganne 
6.4 Trematode and Nematode In!-eo tl. on 

Discussion 

Dr Abdussalam 

7. RECENT ADVANCES IN CERTAIN 
BACTERIAL, VIRAL AND 
RICKETrSIAL ZOONOSES 
IN THE WESTERN PACIFIC 
REGION - WORKING PAPER 
NO.3 

7.1 Leptospirosis 
(WPR/VPH/33 ) 

7.2 Tuberculosis 
(wpR/VPH/34 ) 

7.3 The status of bovine 
tuberculosis in some 
Asian countries 
(~JPR/VPH/35 ) 

Discussion 

Field Visit 

Free 

Dr B. Babudieri 
Dr Y.P. Liu 

Dr J. Steele 
Dr W.R. Cockrill 

Dr J. Steele 

• 

• 



, 

• 

, 

• -

• 

~ 

16 March lWO 
Monday 

17 March lWO 
Tuesday 

18 March lWO 
Wednesday 

19 March lWO 
Thursday 

- 1m -

Activity 

7.4 Anthrax (WPR/VPH/36) Dr A. Coronel 
Dr W.R. Cockrill 

7.5 Rabies (WPR/VPHI37) Dr A. Coronel 

7.6 Q Fever (WPR/VPH/38) Dr B. Babudieri 

7.7 FUngal Infections (WPR/VPH139) Dr J. Steele 

7.8 other zoonoses (cat-scratch 
disease, Herpes virus simiae 
encephalomyelitis, sodoku, 
etc. (WPR/VPH/40) Dr J. Steele 

Discussion 

8. FOOD-IDRNE nrnwrIOOS AND 
nmlXICATIONS - WORKlNG PAPER NO.4 

8.1 Salmonellosis (liPR/VPH/42) Dr J. Steele 

8.2 Important bacterial infections 
and toxins (WPR/VPH/41) Dr J .A.R. rlJ11es 

8.3 Toxicants in fish Dr G. Loison 
(ICHl'HYOOARCOTOX:C:lM) (to be presented 
(WPR/VPH/43 ) by Dr Jean Segonne 

Discussion 

9. SURVEILIANCE, SlJRVmS AND REPORI'ING 
OF ZOOOOOES AND ORGANIZATIOO OF 
ZOONOOES CONTROL AND FOOD HYGIENE 
SERVICIiS - WORKING PAPER NO. 5 

9.1 The social and economic consequen-
ces of the zoonoses Dr J. Steele 

9.2 Surveillance of zoonoses Dr M. Abdussalam 
(cD/WP/69.43) (vlPR/VPH/44) 

9.3 Quarantine aspects Dr B. Velimirovic 

9.4 International work in veterinary Dr W.R. Cockrill 
public health Dr 1,1. Abdussalam 

Discussion 

10. Final discussion, review of the 
seminar and other matters 

11. Closing of the seminar Dr Francisco J. ~ 
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