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Dengue fever, although little known in the United States, is a serious disease of Asia and Africa. Classic dengue, known for its low mortality but very uncomfortable symptoms, has become more serious, both in frequency and mortality, in recent years. Dengue is caused by an RNA flavivirus exhibiting many serotypes. The main vector of dengue, Aedes aegypti, flourishing in mankind's urban to suburban environments, has spread the disease to many parts of the world. Another mosquito, Aedes albopictus, a less important urban vector, has helped maintain the prevalence of dengue in Asian regions. 

A. aegypti is the most important vector of dengue. The spread of dengue throughout the world can be directly attributed to the proliferation and adaptation of this mosquito. The insect originated in Africa as a "tree-hole" mosquito, breeding in any temporary puddles of water left by recent rains. The "original" mosquito, it is believed, proliferated only during high humidity and rain. Only the eggs survived when the rain stopped and the puddles evaporated. Aedes eggs do need water to hatch, however. Thus, adult preponderance declined as the rains ceased. In short, the adult mosquitoes would bite (acting as possible dengue vectors) only during the rainy season. When man invented pottery and urbanized his surroundings, the mosquito developed a strain that could breed in man-made containers (i.e., clay jars) all year. Therefore, as the hypothesis suggests, this new strain of A. aegypti became more adapted to "urban" life as people moved away from the proximity of natural water and started to sequester water in containers. 

The two "forms" of A. aegypti commonly recognized today are A. a. queenslandensis (the aforementioned synanthropic form) and A. a. formosus (the wild or feral form). The synanthropic form left its wild form in Africa and spread throughout the world, mostly via ships. The wild form still persists in Africa but is limited to natural temporary reservoirs of rain water. Because of this characteristic, it has been described as a wild or "forest" form and is not a primary problem in vectoring dengue since the form lacks reproductive continuity. 

Aedes aegypti transmits dengue via bite only. A mosquito feeding on a person who is in the first to fifth day of the disease symptoms, can vector the disease to another person. The dengue virus does not affect the mosquito in any way, but an "incubation" period of 8 to 11 days is required before the mosquito is deemed infective. Once infected, the mosquito remains that way the rest of its life (from 15 to 65 days). No sylvatic hosts are known. 

A. albopictus (the "Tiger Mosquito"), considered to be the original vector of dengue, is now a secondary vector. Native to the Asian region, it operates as a rural vector of the disease. It may occur in urban areas, however, especially if A. aegypti is absent. Its breeding habits are similar to A. aegypti, but it appears to exhibit a much broader ecological range. It is strongly attracted to discarded automobile tires. There is some contention that A. aegypti is displacing A. albopictus in the Asian region. The increase in dengue fever, since the 1950s, may be correlated with this change in vectors. 

Although A. albopictus is of lesser importance in the transmission of dengue, studies indicate that it is more susceptible to infection than A. aegypti. A particular striking dissimilarity with A. aegypti is the fact that A. albopictus can maintain the disease via transovarial transmission. Males can horizontally transmit dengue to females during mating. Although still unconfirmed, some researchers believe that Malaysian monkeys may act as sylvatic hosts. Some hypotheses suggest that the disease arose from this interaction. 

A variety of methods have been used in an attempt to control Aedes mosquitoes. Cuba, in 1901, attempted the first control using oil and sulfur fumigation. DDT application characterized the post-war era. Thailand, and other Asian countries attempted eradication using larvicide (Abate) and malathion fogging. Ultra-low-volume malathion spraying by aircraft was also employed. These methods worked well in the short-term, but mosquito populations inevitably increased after a period of two to three weeks. Biocontrol efforts include the use of predatory fish (Clarias fuscus), plankton management, and Bacillus. Cultural methods, such as removal of breeding sites, are sometimes effective, depending on the scale of urbanization. 

The agent causing dengue is an RNA-containing flavivirus. Four serotypes are known. Three disease types may be attributed to these serotypes (or complex of serotypes): classic dengue, dengue haemorrhagic fever (DHF), and a mild dengue. Symptoms of classic dengue include fever, severe headache, joint pains, weakness, and skin rashes. Classic dengue is not fatal and rarely affects children. Incubation requires five to eight days. The patient is generally very ill for seven days, followed by intense weakness for many weeks. DHF causes fever, cough, headache, vomiting, abdominal pain. This persists for 2 to 4 days. Associated with the disease is increased vascular permeability and abnormal blood clotting. Extensive circulatory collapse and internal hemorrhage may result in death. DHF may lead to dengue shock syndrome (DSS) and convulsions. The milder dengue is similar to classic dengue, except that it lasts less than 72 hours. 

The reasons for the different forms of dengue are an enigma. Related questions about the disease include: 1) why are children generally unaffected by classic dengue but experience up to 50% mortality with DHF, 2) why do long-time residents of affected areas generally get DHF, 3) why do recently arrived individuals contract classic dengue, but not DHF, 4) why are some individuals immune after exposure. In general, few deaths were attributed to dengue until the 1950s. Since this time a tremendous increase in DHF, relative to classic dengue, has occurred in Asia and elsewhere. The reasons for the increase in this form are largely unknown. Hypotheses deal with the ecological and immunopathological ramifications of the disease. Some researchers suggest that a more virulent form of the disease developed when A. albopictus somehow transferred the disease to A. aegypti. This might have occurred if Malaysian monkeys infected with a form of dengue were fed upon by A. aegypti. This is not a very well supported hypothesis, since outbreaks of DHF have occurred where monkeys are absent. It is interesting to note, however, that A. aegypti only (not albopictus) may vector DHF. A more accepted hypothesis states that DHF is caused by sequential exposures to different serotypes. One variation of the theory suggests DSS is caused by exposure of serotypes 1,3, or 4 followed (a few years later) by serotype 2. Primary infection with type 2 only causes classic symptoms. Type 1 causes DHF. In other words, perhaps an individual must suffer classic dengue before getting DHF. Although these ideas are largely unsubstantiated, the concept of sequential exposure helps explain some of the aforementioned problems. More research must be performed to determine exactly what synergistic properties these serotypes exhibit, and what symptoms these synergies cause. 

Currently, no dengue vaccine exists. This is not surprising in view of the preceding information. Recent research may yield a vaccine, but experts have been saying a vaccine is "in the making" for the last 25 years. 

Dengue is definitely a problem of urbanization. Synanthropic mosquitoes, such as Aedes, have evolved and vectored the disease to all parts of the world. It is no longer an unpleasant but "self-limiting" disease. Different forms of dengue cause characteristic unpleasant symptoms as well as a high mortality. The cause of the disease itself requires more studies, since it is gradually spreading to different parts of the world, and vaccines may not be immediately forthcoming. 

