INTRODUCTION

1 General XE "Introduction: general"  

“What you need from school are thinking skills, to distinguish evidence from propaganda, possibility from certainty, rational beliefs from superstitions, data from assertions, science from folklore, theory from dogma.“

The problems facing the population in the Third World are numerous. Improvements in medical care will only solve a few of these. A large proportion of the local population lives in unhealthy conditions, mostly as a direct consequence of poverty. Lack of income rather than the tropical climate is the leading factor in the occurrence of many diseases. There is a strong correlation between health parameters (life expectancy, child mortality) and economic parameters (GNP, per capita income, income distribution). The fact that health and development are closely related leads to the concept of diseases of poverty. Many of the problems can only get worse if the population continues to increase.
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Why are modern cultures so different from each other? Why is it that until recently Papuans were using neolithic stone tools, while Americans were walking on the Moon? Human history is affected by chance events and as such may seem unpredictable. Over a broader timescale however, there may be repeatable patterns. A fascinating hypothesis is that differences between cultures can arise from very early environmental differences. Some scholars (e.g. Jared Diamond) think that those cultures whose environments contained animals which could be domesticated and wild plants that could usefully be cultivated, developed farming. These cultures grew rapidly. This growth can lead to the establishment of political systems and written language, both aiding general knowledge and the development of new technologies, including weapons. This allowed these cultures to dominate others, as did the germs they brought with them. Some of these germs came from the animals they lived with. They spread easily due to high population densities and absent immunity due to lack of previous exposure. Large sections of the indigenous population of Latin America and the Pacific islands were wiped out when they first came in contact with measles and smallpox brought to them by the Europeans who contacted them.

CD_1030_008c.jpg

Medical disorders, diseases and infections are not isolated phenomena. Public health depends to a large extent on living conditions, social infrastructure, economic development and engineering programmes and to a lesser extent on medical services and medication. Naturally, vaccines, surgery and curative medicines have their place, but sanitary facilities (toilets, sewers, waste water treatment), safe drinking water, a safe and balanced diet, a knowledge of basic medical principles through education, good housing, lifestyle, etc., also have a role that should not be underestimated. As an illustration, reference may be made to the decline of cholera, tuberculosis and leprosy in Europe around the turn of the 19th-20th century, even before the time of antibiotics.

The great majority of diseases in tropical regions are cosmopolitan which means they are found throughout the world: pneumonia, burns, fractures, diarrhoea, asthma, diabetes, hypertension and schizophrenia. Some disorders were also previously found in Europe, but here they have largely disappeared: leprosy, vivax malaria, plague. Only a few diseases occur exclusively in tropical regions, e.g. African sleeping sickness. A number of diseases have disappeared in the West as a result of the improvement of living conditions. The classic, predominantly parasitic tropical diseases are for the most part not the main cause of disease in developing regions, except in certain localised areas where there is a high prevalence. The main medical problems in Third World countries at present continue to be respiratory tract infections, diarrhoea, tuberculosis, malaria, AIDS, measles, accidents, anaemia and pregnancy-related problems. Hepatitis B and C, salpingitis (P.I.D.) and meningococcal meningitis are also frequent problems.

It is important to realise that the distribution and incidence of diseases are constantly evolving. In the past few years there has been a marked reduction in poliomyelitis, river blindness and leprosy. Conversely, there has been a spectacular increase in West African sleeping sickness, dengue, multiresistant P. falciparum malaria and AIDS. Now and again new diseases appear. The risk of epidemics is real. When we think for example of what the so-called "Spanish Flu" caused at the end of the First World War, we must remain cautious and alert. [Spanish Flu was first observed in March 1918 and in the following year 20-40 million people across the world died from the disease.] The recent appearance of SARS and avian influenza type H5N1 with transmission to humans, reminds us of the dangers.

As economies develop, other diseases previously first seen in Western countries will become more common, such as cancer, caries, cardiovascular diseases and multiresistant micro-organisms. Problems typical of large cities will become more important in the near future as urbanisation increases in Third World countries. The poor neighbourhoods and slums of conurbations such as Cairo, Lagos and Kinshasa in Africa, Sao Paulo, Rio, Lima and Bogota in South America, Dhaka, Calcutta, Bombay, Delhi, Karachi and Manila in Asia pose their own problems, but also offer opportunities for improvement.
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In the West, the fear of attacks with biological weapons is increasing. Anthrax, plague, botulism and certainly variola major (smallpox) are high on the agenda. Although smallpox has been eliminated for decades and officially there are only two places where the virulent pox virus is stored (CDC in Atlanta, USA and the State Research Centre of Virology and Biotechnology, Novosibirsk, Russia), the possibility of the deliberate spread of the virus is considered to be real. An attack of this kind could be an unparalleled catastrophe (30% mortality in a non-immune population). For this reason, production of a large stock of vaccine was started in 2001 (Acambis, Cambridge, MA, USA). Vaccination of certain target groups in the USA was resumed.

Some diseases are due to infections, such as tuberculosis, while others are caused by inadequate diet, e.g. beri beri, kwashiorkor, pellagra. Others in turn are genetically determined, such as sickle cell anaemia. There still remain, however, numerous uncertainties and gaps in our knowledge of and insight into many diseases. An understanding of how current concepts have arisen (how we know what we know) is important. We will provide an overview of individual diseases currently associated with tropical regions and areas of extensive poverty. 

Some concepts recur constantly and are explained below.
· Parasite:A parasite is an organism that lives in or on another organism and draws its nourishment from it (from the Greek "para-sitos": beside food). Strictly speaking, it has no connotation of harmfulness or otherwise. Usually, however, the meaning is taken in a narrower sense and the term is used to refer to various worms, protozoa and arthropods which have another organism as their habitat. Parasites often have a complicated life-cycle with well-defined hosts and a specific mode of transmission. 
· Paratenic host: a host in which a parasite lives and survives, but does not develop further.

· Vector: an intermediate host, which transports a parasite from the previous host to the subsequent one. E.g.: the tsetse fly is the vector of African sleeping sickness.

· Arthropod: Invertebrate animal with articulated legs. In medical practice the main arthropods belong to the group of insects and arachnids (including ticks and mites). Copepods are also arthropods and are vectors for a number of organisms.

· Epidemic: infection which fairly suddenly affects a large number of people at the same time. E.g. the plague epidemics in the Middle Ages in Europe, the meningitis epidemics in the Sahel.

· Pandemic: epidemic which spreads around the whole world. E.g.: Flu (influenza), AIDS pandemic

· Endemic: a disease is endemic if it is chronically present in a particular region. E.g.: in Africa there are foci of endemic malaria.

· Transmission: Transport of an organism can occur in various ways. 

2 Pathogenic organisms XE "Introduction: pathogenic organisms" 
After the German physician Koch had formulated his postulates about pathogenic organisms in 1891, numerous practical problems arose in meeting these for each presumptive causative agent. For many parasitic diseases these postulates have still not been met today. In particular, in vitro cultivation raises problems (fastidious organisms, complex life-cycles in various hosts). This has resulted over the course of history in the separation of bacteriology (+ virology at a later date) on the one hand and parasitology on the other.

These postulates are:

1. The disease organism must be associated with the disease.

2. The organism must be isolated and then grown in pure culture.

3. The cultured organism must cause the disease after inoculation into a sensitive host.

4. The organism isolated from the second host must be identical to the first.

"Common" bacteria: e.g. those causing plague, cholera, typhoid fever, bacterial meningitis. Antibiotics often are first choice in treatment. On the basis of the structure of the outermost layer of the bacteria, organisms can be classified into Gram-positive and Gram-negative. These can be distinguished by means of a particular staining method (Gram stain). Bacteria can be rod-shaped or round (bacilli and cocci, respectively). Some are spiral (e.g. spirochaetes) or comma-shaped (e.g. vibrios). Mycoplasma are the smallest free-living bacteria. They are not detectable by Gram stain. Chlamydiae and rickettsiae are also difficult to detect under the light microscope because of their small dimensions (often smaller than the optical resolution of the instrument).

The Danish physician Hans Christian Gram in 1884 developed a staining method which still bears his name today. Bacteria in suspension are fixed on a glass slide by heating for a short time. Two substances (crystal violet and lugol [containing iodine]) are added successively and then react to form a coloured complex in each bacterium. When the carrier glass is subsequently rinsed with an alcohol or acetone, bacteria with a thick cell wall retain the stain, while those with a thin cell wall lose it. A second counterstain is then applied with a weaker red stain (safranin or dilute carbol fuchsin). [The latter should not be confused with strong carbol fuchsin used in Ziehl’s stain]. Gram staining thus reveals differences in cell wall structure.

Gram-positive bacteria have a cell wall that consists of a very thick peptidoglycan layer. It forms a thick latticework around the bacterium. The peptidoglycan layer in Gram-negative bacteria is only 1 to 2 molecules thick. Peptidoglycan is a polymer of a disaccharide (2 different sugars, N-acetylglucosamine and D-acetyl muramic acid). The sugar chains are bound to one another by oligopeptide bridges. Peptidoglycan synthesis is impaired for example by beta-lactam antibiotics. In Gram-negative bacteria, the thin peptidoglycan layer is surrounded by an outer membrane that consists of lipopolysaccharides (containing endotoxin). These are of great importance in pathogenicity.
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Mycobacteria: e.g. Tuberculosis, leprosy, Buruli ulcer. Treatment of these diseases requires a different set of antibiotics. Special staining of the wax-like capsule is necessary to detect the organisms (Ziehl-Neelsen stain).

Chlamydiae: e.g. Trachoma, psittacosis, lymphogranuloma venereum. Some cause pulmonary inflammation, others congenital infections and eye inflammations. They possess an incomplete metabolism and are obliged to live intracellularly. They are susceptible to some specific antibiotics.

Rickettsiae: e.g. typhus. Very small, obligate intracellular bacteria named after their discoverer, Howard Ricketts. Tetracyclines constitute the basic treatment.

Fungi: Moulds (mycelium formation) and yeasts (no mycelium, sometimes pseudohyphae). A mycelium is a cluster of branched filaments formed by the organisms. Some organisms live preferentially on the skin (dermatophytes) and some on mucous membranes (Candida). Others cause deep infections e.g. cryptococcal meningitis. Specific therapy is indicated. Some fungi produce toxic substances. When these find their way into food, health problems can follow, e.g. ergotism (Claviceps purpurea) and aflatoxicosis (Aspergillus niger). Allergic problems are common.

Viruses: e.g. yellow fever, dengue, rabies, polio, herpes, HIV. These organisms cannot reproduce independently and do not possess their own metabolism. They are obliged to reproduce intracellularly. Sometimes treatment with virostatics is indicated, but often only symptomatic therapy is possible.

Prions: e.g. kuru, Creutzfeldt-Jacob disease, bovine spongiform encephalopathy (BSE, “mad cow disease”). In the first half of the 20th century kuru was a major neurological problem with a fatal outcome. This disease only occurred in cannibals of the Fore tribe in Papua New Guinea. Our knowledge of this and related diseases is clearly inadequate. The current hypothesis is that the disease is caused by a modified form of a normal protein. This modified protein possesses a well-defined three-dimensional configuration (tertiary structure). This form of the protein catalyses the conversion of other proteins from the one steric, non-pathogenic form of the protein to the other pathogenic form. As a result, the protein acts like an infectious agent. The change of form, however, can also occur as a result of a genetic mutation in the DNA coding for the protein.

Protozoa: unicellular organisms that contain a cell nucleus surrounded by a nuclear membrane: eukaryotes (as opposed to prokaryotes - bacteria). There are specific treatments for each disease.

e.g. Sleeping sickness, malaria, amoebiasis, leishmaniasis, giardiasis, toxoplasmosis.

Metazoa: Multicellular eukaryotic organisms, diverging considerably in size and taxonomic relationship. E.g. whip worms, bilharziasis, scabies, lung flukes.

3 Transmission XE "Introduction: transmission" 
A number of major diseases such as malaria, leishmaniasis, trypanosomiasis, the various forms of filariasis, bacteria (recurrent fever, typhus, plague, tularaemia, bartonellae, etc...) as well as arboviruses are transmitted by bloodsucking arthropods: mosquitoes, biting flies, sandflies, bugs, lice, fleas, ticks, mites. Sometimes this involves purely human diseases (e.g. malaria), but often there is a zoonotic cycle in nature between arthropods and vertebrate animals.

Transmission of pathogens from insect to man can occur in various ways:

· mechanical transmission, comparable to sharing a dirty needle. This can occur in rapid repetitive blood meals of mobile insects on different hosts, e.g. the host reacts to the pain caused by the bite and interrupts the insect’s feeding. The hungry insect will soon try to bite a second host and infect him via the blood of the first host which is still sticking to its mouthparts. This sort of transmission, however, is rare, e.g. tularemia spread by tabanid flies.

· biological transmission, in which the pathogenic organism either (1) reproduces in the vector (e.g. plague, arboviruses), (2) undergoes maturation before it becomes infectious (e.g. river blindness), (3) both reproduces and undergoes maturation (e.g. malaria, sleeping sickness).

How precisely does the vector transport the organism? Haematophagous arthropods have fine mouthparts with which they attempt to puncture a narrow blood vessel. Similar vessel-feeders or solenophages include mosquitoes, lice, bedbugs and many fleas. Other arthropods tear the skin and its capillaries and drink from the pool of blood that then forms. These are the pool-feeders or telmophages (simulids, sandflies, Culicoides sp.). Pathogens can be introduced into the wound via the saliva or by regurgitation ("vomiting") of intestinal contents via the mouthparts. South American assassin bugs defaecate during bloodsucking and the liquid excreta can contain pathogenic organisms. A similar system is found in lice (epidemic typhus and trench fever). Some ticks secrete a liquid between their legs ("coxal fluid") which can contain organisms. Borrelia recurrentis is only transmitted when the vector, the body louse, is crushed.

The portals of entry may vary : Examples 

· sexual
:e.g. gonorrhoea, portal of entry ( mucous membranes

· aerogenic: via the inhalation of droplets that are coughed up or sneezed, e.g. tuberculosis:
portal of entry ( lungs.

· skin-skin contact: e.g. impetigo, portal of entry ( skin

· food: e.g. trichinosis, portal of entry ( intestine

· drinking water: e.g. dracunculosis, portal of entry ( intestine

· water-skin contact: e.g. schistosomiasis, portal of entry ( skin

· soil-skin contact: e.g. hook worms, portal of entry ( skin

· faeco-oral: hands, drinking water or food contaminated with faeces, e.g. oxyuriasis, giardiasis, shigellosis. Portal of entry ( intestine

· blood:
contaminated blood transfusion or dirty injection needles, e.g. Hepatitis B, portal of entry ( blood

· vector: A bloodsucking insect infects a human, e.g. through its bite, e.g. malaria, portal of entry the skin (transcutaneous), or by its faeces e.g. Chagas

· Transplacental: the pathogenic organism can reach the foetus via the placenta, e.g. Treponema pallidum (congenital syphilis).

4 Botany and Zoology XE "Introduction: botany and zoology" 
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It is useful to be acquainted with some of the basic concepts from botany and zoology. It is regrettable that in a number of medical curricula these subjects are missing or became less important. As a general training, an introduction to botany and zoology is highly recommended. Were this to be restricted to taxonomy and to overwhelming students with various life cycles, the benefit of such a foundation course might be questionable. The importance lies not so much in the details, but in the recognition of a framework of reference within which details may be organised. Not only do plants form the basis of most food chains and are thus the basis of all higher life but they also form an important part of the world economy. In addition to the discussion of the direct medical problems which some plants can cause, a number of subjects may be discussed during an introduction to evolutionary theory such as fertile hybrids, tetra- or polyploidy in most food plants, the consideration of chloroplasts and mitochondria as descendants of endosymbionts, etc. The same types of argument can be advanced for zoology. In order to be able to better understand some subjects it is useful to have some notions of comparative anatomy and basic concepts of (disease) ecology. Likewise a basic knowledge of zoology is useful for a good understanding of zoonoses, vectors (mosquitoes, fleas, flies, ticks, mites, snails, copepods, etc, …), scabies, various worm infections, venomous animals (snakes, scorpions, jellyfish, etc.) or traumatogenic animals (from processionary caterpillars to cat scratches). The discovery of specific fly larvae in a corpse can be important in forensic medicine. Medical problems related to xenotransplantations we shall simply leave out of consideration. Further removed is the possibility that in the future a plant disease might be transmitted to human hosts (one of the reasons why plant diseases are included in ProMed). Generally therefore, there is a very strong argument to keep botany and zoology in a medical curriculum. Regrettably enough, this falls outside the scope of tropical diseases, although occasionally reference will be made to it. The full impact of very rapid developments in the area of genetic engineering is still not clear. The work on transgenic vectors is still in its infancy. However, various arthropods can already be genetically manipulated in the laboratory to become resistant to infection by certain pathogenic organisms. Thus, it has been possible recently to make Aedes aegypti resistant to the dengue 2 virus. Studies of transgenic mosquitoes and yellow fever, transgenic tsetse flies and sleeping sickness, and transgenic bugs and South American trypanosomes are in full development.

There are several taxonomic methods:

· Classical taxonomy (eclectic, traditional or evolutionary taxonomy), in which a value is attributed to specific characteristics. This can range from a morphometry to geographical distribution to stratigraphic distribution of fossils. Specialists can differ in their opinions about the weighting of characteristics and the method is sometimes inconsistent. For this reason new methods have been sought since the 1950s. Each method has its own advantages and disadvantages.

· Numerical taxonomy (phenetics), in which clusters of similar characteristics are sought. Parallel or convergent evolution in organisms sometimes causes problems.

· Cladistics. The emergence of species is viewed as a dichotomous process in which the species branch off at divergence points. An attempt is made to develop a genealogical tree with as few junctions as possible. Relationships are based on the occurrence of inherited, evolutionarily adapted characteristics. Different calculations can yield different dendrograms.

Note concerning taxonomy, nomenclature and the concept of "species"

The only true entity is a specimen, an individual plant, mould, protist, bacterium or animal. Since many individuals resemble one another (a pheasant resembles another pheasant more than a quail), individuals are grouped into species. Much ink has flowed in the discussion of species as "true entities" (cf. the discussion about asexual organisms, races and fertile hybrids). There are more than a million different species of living organisms on our planet. Some of the most well-known or common have been given a popular name. These names, however, can be somewhat confusing, particularly in the exchange of information between people from different countries. For this reason formal Greek or Latin names are used. The reason for this is that Latin was previously the language of science. Sometimes strange linguistic hybrids are formed, e.g. "Australopithecus": "Auster": south (Latin) and pithecos = monkey (Greek).

The Swedish professor, Carl Linnaeus (1707-1778) proposed a simplification in the existing system of nomenclature. He attempted to classify all living organisms to uncover any underlying pattern in their creation (later identified with evolution). The tenth edition of his book, Systema Naturae, was published in 1758. This work represented a turning point in zoological terminology. After having first used long and complex names, in this edition, he simplified the system to a name with two parts: first the genus and then the species. E.g. Schistosoma mansoni, Escherichia coli, Aedes aegypti. If there are subspecies (races), a third word is added, e.g. Trypanosoma brucei gambiense. Thus, living organisms are divided into hierarchical groups according to the similarities in their structure. The successive groups are: Kingdom, Division (Phylum), Class, Order, Family, Genus and Species.

Sometimes additional levels are needed. Thus, the order of Hymenoptera (membrane-winged) is classified into two large suborders: the Apocrita (wasps, bees and ants) and the Symphyta (saw-flies, wood wasps). A suborder can then be further divided into a number of superfamilies. Thus, the suborder Apocrita are split into the superfamilies Apoidea and Vespoidea.

Sometimes a suborder is subdivided into individual infra-orders (these then end with the suffix -morpha). Superfamilies end in -oidea. Families of the animal kingdom always end in -idae (in the plant kingdom the family names always end in -aceae). [Note the difference between "-ea-" and "-ae-"]. Subfamilies always end in -inae. A subfamily can be subdivided into tribes which end in -ini. Sometimes a subgenus is given and is written between brackets, e.g. Aedes (Stegomyia) aegypti. When there are species complexes, as in Simulium damnosum, reference is often made to S. damnosum s.l. (sensu lato - in the broad sense, i.e. the species complex) or S. damnosum s.s. (sensu stricto - in the narrow sense). Different groups within a complex may exhibit very different patterns of behaviour. Thus, Anopheles gambiae sensu strictu is highly anthrophilic, while the sister species Anopheles quadriannulatus is totally zoophilic and has no medical significance. The presence of the latter in an environment, however, can cause confusion in a control programme.

· Example: Order: Diptera

· Suborder: Nematocera

· Infra-order: Culicomorpha

· Superfamily: Chironomoidea

· Family: Simuliidae

· Subfamily: Simuliinae

· Tribe: Simuliini

· Genus: Simulium
· Subgenus: Erwardsellum

· Species: Simulium (Edwardsellum) damnosum
Initially, this can appear to be too much of a good thing, but what is most important is to have a basic idea of how medically important arthropods are classified. According to the "International Code of Zoological Nomenclature", the genus name is always written with a capital letter and the species name always with a lower case letter (e.g. Glossina tachynoides). This applies even if the name is derived from a proper name, e.g. Culicoides grahamii. In scientific publications, genus and species name are italicised or underlined. Names also never contain an accent, apostrophe or umlaut (thus no Aëdes aegypti or Tipula o'neili). The name of the genus can be abbreviated, e.g. Anopheles funestus becomes A. funestus if this does not lead to confusion or potential mistakes in the text. Sometimes the generic name is abbreviated to two letters to prevent confusion. Suppose a text contains the mention of Culiseta and Culex. If both are abbreviated to C. then it is no longer possible to know to which this refers. If Culex is identified by Cx. then clarity is restored. Sometimes the name or the initials of the discoverer of the species are included (not italicised), possibly with the year of description: e.g. Enterobius vermicularis (Linnaeus, 1758). This mention of the name, however, is optional and does not form any part of the actual scientific name. Because Linnaeus described so many species, his name is sometimes only indicated with an L. The same applies to Fabricius, whose name is abbreviated to F. The principle of this notation system is internationally accepted. In view of the fact that knowledge and opinion are constantly changing, taxonomic classifications (certainly the "middle groups") sometimes differ from author to author and according to the time of publication. There is no such thing as "The One Final Correct Classification".

There are a number of difficulties, particularly associated with the concept of "species". The species is not a constant unit. It develops and often splits up into smaller units, which are known as subspecies or geographical races. Initially a species was defined on purely morphological grounds. However, as a result situations occurred where, for example, the male and female wild duck (which differ externally) were assigned to different species. Subsequently, reproduction became the focal point in terms of taxonomy. Conventionally, the species is defined as a population which can reproduce among itself and which is reproductively isolated from other populations. This appears clear when we talk for example of humans, horses, wild ducks or rattlesnakes, but with other organisms it is much less obvious. What is the situation with the taxonomy of extinct species? What about symbiotic organisms, from lichen to protozoa, which cannot live without their symbiont? Some organisms have no sexual reproduction (for example amoebae). If there are sterile hybrids (e.g. horse x donkey-> mule), then this is an answer. Sometimes however there are fertile hybrids (some animals, many plants). Sometimes only the number of sets of chromosomes in each cell differs. A number of plants reproduce by apomixis (= parthenogenesis), i.e. formation of seeds without prior fertilisation. Small variations in the offspring are immediately fixed and from then on transmitted to the following generations. Thus, extensive series of highly similar plants differing only in minor characteristics can occur. Parthenogenesis also occurs in animals, and likewise hermaphroditism. It all means that the concept of "species" starts to become somewhat blurred in certain cases. It becomes even more complex when we include the fact of the lateral transfer of genes in the discussion. Thus, it might be that the previous history of a particular gene in an individual organism differs totally from that of another gene in the same organism (cf. transposons, see e.g. mariner element). The problem of species definition is central in biology at present. This has practical implications for example for the better understanding of the variability of diseases such as amoebiasis, leishmaniasis or Chagas' disease. Better insights into vector populations also depend on good definitions (some morphologically identical mosquitoes appear genetically to consist of various complexes with, for example, differing biting or reproductive behaviour).

Identification and classification are two related, but differing concepts. Thus, we know for example of pentastomiasis (porocephalosis) caused by infection with Armillifer armillatus. The parasite is easy to identify, but there is considerable uncertainty in terms of its taxonomic status. Blastocystis hominis is another example. The organism is "incertae sedis" (Lat. "of uncertain location").

5 Parasite genome initiatives XE "Introduction: parasite genome initiatives" 
The enormous revolution in molecular biology, which began in the second half of the 20th century has also had an impact on the study of various organisms that cause problems in tropical countries. Various initiatives have been launched to map the genetic material of eukaryotic parasites such as Plasmodium falciparum, Schistosoma mansoni, Trypanosoma cruzi, Trypanosoma brucei, Leishmania major and Brugia malayi. Various prokaryotes are also being intensively studied, from Rickettsia prowazekii to Salmonella typhi. It will be a considerable challenge to make effective use of the mass of information that becomes available.

6 Clinical picture XE "Introduction: clinical picture" 
A patient will have certain complaints: symptoms, examples of which are neck pain, cough or loss of strength in the legs. There will also usually be objective signs identified by the physician treating the patient. Examples are neck stiffness, crepitations and hyperreflexia. One and the same disease may take different forms in different people. There is a spectrum of manifestations: there is individual variability (for example immunological resistance) and furthermore the symptoms and signs depend on the stage of the disease. Sometimes the degree of infection (for example worm load) is important. Whether a particular symptom, for example blood in the urine (haematuria), is highly indicative of a specific diagnosis depends on the local frequency (prevalence) of the disorder (for example, bilharziasis is frequent in Africa but not in India). A symptom may be specific to a greater or lesser extent, for example fever can be caused by numerous diseases. Fever is thus fairly aspecific for a certain diagnosis. Muscle spasms triggered by sudden noise are strongly indicative of tetanus. This sign rarely occurs in other diseases and is thus relatively specific for tetanus.

7 Diagnosis XE "Introduction: diagnosis" 
There are various ways of reaching a diagnosis. The saying: "One recognises only what one knows" is of great importance. Knowledge of diseases and pattern recognition are the basis. Recognition of clinical presentations and reaching a diagnosis is the outcome. In the case of infectious diseases, an attempt can be made to detect the pathogenic organisms directly by microscopy (for example thick smear for malaria, Ziehl-Neelsen staining of sputum for pulmonary tuberculosis, faecal specimen for amoebae, bone marrow aspirate for visceral leishmaniasis, etc). Cultures and serological tests are usually difficult or impossible in rural areas. Radiology and ultrasound are mostly of limited availability.

Often, a definite diagnosis is not possible and a probable diagnosis must be established: the disease that is most likely in the differential diagnosis. The differential diagnosis is the list of those diseases that might explain the patient’s clinical picture. It is not advisable to make a long list by including all sorts of rare possibilities. By definition, rare diseases are always rare. It is, however, important to think of a rare disease if it is severe and treatable in the given circumstances.

8 Treatment XE "Introduction: treatment" 
Priorities play a major role. For example: with a limited budget, a renal dialysis unit will not be built at the expense of everything else. "What is the importance for this patient?" must be asked, but: "What is the importance for public health?" should also be considered. In the choice of medications, cost price and availability are also of importance. The WHO has compiled a list of essential medicines.

9 Prevention XE "Introduction: prevention" 
Prevention is better than cure. Sometimes prevention is the only feasible measure (for example AIDS). 

Prevention is based on:

· Vaccination: for example measles, polio, diphtheria, tetanus, whooping cough, yellow fever

· Chemoprophylaxis: for example the regular intake of antimalaria tablets

· Interruption of transmission. A good knowledge of the biological cycle of the pathogen is necessary for this. For example, control of the tsetse fly for sleeping sickness. Interruption of epidemic typhus transmission by delousing.

· Information, health education and encouragement of personal hygiene e.g. via school. 

· Genetic counselling has its place in a number of hereditary diseases.

· Clean drinking water and food, use of good sanitary facilities. Quality control of food and drinking water is essential if it can be coupled to action to improve the situation.

· Food supplements: e.g. vitamin A, iodine deficiency

· Rapid isolation and treatment of infectious diseases (e.g. Ebola fever, open pulmonary tuberculosis, plague).

· Epidemiological surveillance (regional, national, international) is important.

· Combating poverty is the best prevention

10 Useful manuals: Tropical medicine XE "Introduction: useful manuals, tropical medicine" 
· Medical practice in developing countries by Krawinkel (ISBN 3-8243-1276-X).

· Médecine tropicale by Gentilini & Duflo.

· Manson's Tropical Diseases by Cook and Zumla (published by Saunders, ISBN 0-7020-2640-9).

· Tropical Medicine and Parasitology by Goldsmith (published by Prentice-Hall International).

· Care of the critically ill patient in the tropics and subtropics by Watters (published by McMillan).

· 100 Clinical Problems in Tropical Medicine by Harries (published by Baillière Tindall).

· Lecture notes on Tropical medicine by Bell (published by Blackwell Science).

· On line: http://www.merck.com/pubs/ 

· On line: http://tmcr.usuhs.mil/toc.htm
