Bunyaviridiae 

Over 200 bunyaviruses (Bunyamwera is alocality in Africa), are grouped into five genera. Nearly all of these viruses are arthropod- borne, replicating in and being transmitted by either mosquito, tick, sandfly, or culicoides vectors in specific life cycles involving mammalian or avian vertebrate host species. Only a few bunyaviruses are important pathogens of animals or humans, but some notably Rift Valley fever virus, can cause epizootics and human epidemics of such scale and severity as to command particular attention from national and international disease control and regulatory agencies. Many bunyaviruses persist in their arthropod vectors via transovarial transmission that is, virus is transmitted to eggs so that larvae, nymphs, and adults of succeeding generations are infected and capable of transmission to the vertebrate host. As this occurs, the virus evolves by genetic drift and shift. Diseases which caused by Bunyaviruses in domestic animals and human are listted in Table (16.1). 

Table (16.1):Bunyaviruses affecting Domesttic animals and humans 

	Virus 
	Genus 
	Distribution 
	Arthropod vector 
	Animals affected 
	Syndrome in 

domestic 

animals 

	Rift valley 

fever 
	Phlebovirus
	Africa 
	Mosquito 
	Sheep, cattle, 

buffalo, humans
	Hepatitis , 

abortion  

zoonosis. 

	Akabane 
	Bunyavirus 
	Australia, Israel Japan
	Mosquito 
	Cattle 
	Congenital 

infection 

	Cache valley 
	Bunyavirus 
	United states 
	Mosquito 
	Cattle, sheep 
	Congential 

infection 

	Nairobi sheep disease 
	Nairovirus 
	Eastern Africa 
	Mosquito 
	Sheep and 

goats 
	Hemorrhagic enteritis 

	Crimean 

hemorrha-

gic fever 
	Nairovirus 
	Central and 

south western 

Asia, India 
	Tick 
	Sheep, cattle 

goats,humans 
	Nil-zoonosis

	Hantaan 
	Hantavirus 
	Asia, 

Europe 
	Nil 
	Rodents, 

humans 
	Nil-zoonosis.


Properties of Bunyaviruses :

The viruses of this family are sprerical 90-100 nm in diameter and are composed of a lipid bilayer ennvelope covered with glycoprotein peplomers surrounding three helical circular nucleocapsids. The genome consists of three linear segments of ssRNA, large (L), Medium (M) , and small (S), each formed into a circle by hydrogen bonding of the ends. Most of the genome is of (-) sense, but it has been demonstrated with some member viruses (genus phlebovirus) that the 5 end of the S segment is of (+) sense (ambisense). Virions contains four major proteins : a transcriptase (designated L), a nucleoprotein (N) and two glycoproteins (G1 and G2) which form the surface peplomers (Fig. 16.1).
Fig.(16.1): Bunyaviridae. (A&B) sections of cultured cells. (A) Virions of Golgi vesicles. (B)Extracellular virions. (C&D)Negatively stained preparations. (C)Hantaan virus. (D)Rift Valley fever virus.

The viruses replicate in the cytoplasm and bud from golgi membranes. Viruses of this family are grouped into five genera on the basis of neutralization test. Each genus is divided into serogroups on the basis of antigenic relationships shown by hemagglutination inhibition or complement fixation .Serological relationships have now been complemented by measrements of genome segment size, structural protein size , and genetic relatedness. Closely  related viruses can exchange their genome segments and yield infectious progeny (genetic reassortment). Viruses within a given genus are with few exceptions antigenically related, and viruses of one genus are not antigenically related to viruses in another genus. The five genera of this family are listed below :- 1- Bunyavirus contains 16 serogroups and more than 100 viruses, most of which are mosquito-borne, but some are transmitted by sandflies or culicoides. This genus includes pathogens of domestic animals and human such as Akabane, California encephalitis (La Crosse), Bunyamwera, and Oropouche viruses. 

2- Phlebovirus contains more than 30 viruses, all of which are transmitted by sandflies or mosquitoes. It includes the pathogens that cause Rift Vally fever in several species of animals and sandfly fever in humans. 

3- Nairovirus contains more than 30 viruses, mostly tick- borne including the pathogens Crimean- Congo hemorrhagic fever, Nairobi sheep disease and Dugbe viruses. 

4- Uukuvirus contains about 10 viruses, all of which are tick-borne, and none of which are known to be pathogenic in animals or human. 

5- The proposed genus Hantavirus contains about 10 viruses, none of which are arthropode- borne. All are transmitted via urine from their presistently infected reservoir rodent hosts in nature or from rats in laboratory colonies. Several of these viruses cause human hemorrhagic fever with renal syndrome and similar diseases. 
Rift Valley Fever
synonym : Enzootic hepatitis .

Definition and hosts affected It is an acute mild or sometimes inapparent infectious virus disease of sheep, cattle and other animals that is characterized by high abortion rates amongest pregnant ewes and cows and heavy mortality in young lambs and calves. The disease is arthropode-borne and normally runs a rapid course after a short incubation period. Man is secondarly infected by direct contact during the course of epizootics in the field, and infection among laboratory workers is common. Certain wild rodents may also be affected. 

This disease occurred in Egypt in 1977 and 1978 and many hundreds of thousands of cases in sheep and cattle and more than 200,000 human cases with 600 deaths were reported. 

Properties of the RVF Virus : 

The Spherical , mature virions of RVF virus contain ssRNA and measure 60-75 nm in diameter. The surface of the particle is covered with short spikes. The virus is pH, ether and deoxycholate-sensitive, is inactivated after 40 minutes at 56oC and by 1/1000 formalin but withstands 0.5% phenol for 6 months. The virus survives well when frozen or lyophilized, infective virus has been found to persist at-4oC in serum for 3 days and at room temperature for 3 months. 

The virus agglutinate R.B.Cs of newly hatched chickens at pH 6.5 and 25oC. The haemagglutinin will also act on mouse, guinea-pig and human group A cells  

Clinical features : 

In the peracute form of the disease, new-born Iambs may die without showing clinical symptoms, while young lambs of a few days old may collapse and die within 36 hours after infection. In such cases, the mortality rate may reach 90%. The acute form is usually encountered in young stock but mild symptoms are shown in adult sheep, goats and cattle. Pregnant ruminants usually abort. Sick animals, particularly cattle, may show fever, anorexia, vomiting, greenish mucopurulent nasal discharge, profuse salivation, general weakness and haemorrhagic diarrhae. The mortality rate in adult cattle seldom exceeds 10% although it may be higher in calves. The incubation period in sheep and cattle is from 4-6 days but in man is about a week and the disease is rarely fatal and the clinical features are pyrexia, prostration, severe pain in the extremities and joints, tenderness of the abdomen and gastro- intestinal distress, but recovery is generally complete. 

P.M. Lesions : 

Affected animals shows small white necrotic foci about 1.0 mm in diameter in the liver, oedema and emphysema of the lungs, subserous petechiae and enlargment of the spleen, degenerative changes and perivascular cuffing may be present in the brain. 

Pathogensis : 

The virus enter the body by mosquito bits or through oropharynx. The incubation period is of 29 to 72 hours during which virus invades the parenchyma of the liver and reticuloendothelial organs leading to widespread severe cytopathic effects. When virus is ingested by a mosquto from a viremic blood of infected animal, first infects gut epithelial cells; progeny virus from this infection invades the hemolymph and nerves, from where it can infect other organs including the salivary glands and sex organs. It usually takes about a week for this infection cycle to be completed. The infection is not cytopathic in any mosquito tissue, and it persists for the life of the arthropod host. Virus produced in the salivary glands is injected into the vertebrate host during subsequent blood meals. Virus produced in sex organs invades eggs as they formed, thereby initiating the transovarial transmission cycle. 

Epidemiology : 

Rift valley fever virus is transmitted by many species of mosquitoes. These mosquitoes are transovarially infected with RVF virus and become numerous after heavy rains or when improper irrigation techniques are used. They are infected when feeding on viremic sheep and cattle (and humans). A very high level of viremia is maintained for 3-5 days in infected sheep and cattle, allowing many mosquitoes to become infected. This cycle of transmission together with mechanical transmission by biting flies, results in infection and disease in a very high proportion of animals (and humans) at risk. 

Diagnosis :

1-   Clinical features . 

2-   Pathological lesions. 

3- Laboratory diagnosis : For virus isolation susceptible laboratory animals e.g. mice and hamsters, which are susceptible at all ages, are inoculated intracerebral and intraperitoneal with 10% suspension of the infected materials. Confirmation of the diagnosis can be obtained by histological examination of the liver and by serum neutralization test. Complement-fixation tests, using acetone extracted antigen against standard antisera, are of diagnostic value, as are agar gel diffusion tests with unknown tissue suspension. Retrospective serological diagnosis is possible by demonstrating a rise in antibody titer in surviving animals. 

Differential diagnosis : 

The disease must be differentiated from bluetongue, Nairobisheep disease. 

Prevention and control  :

1- Vector control may be attempted to try to control severe epizootics in farm animals or epidemics in human. Insecticide must be use for this purpose. 

2- two types of vaccines can be used, the first one have been prepared from virus strains attenuated by serial passage in mice and embryonated eggs. Live neurotropic mouse-adapted virus vaccines have been successfully on a large scale to immunize sheep but they should not be given to pregnant animals. Since the vaccination of males may result in a temporary sterility the immunization programme is usually planned for the spring, a month before mating. Young lambs and kids 3-6 months  not respond well to immunization due to the presence of materinal antibodies. The second type of vaccine has been prepared from the pantropic virus grown in monkey tissue culture and killed by formalin. This type of vaccine has been used in man and in pregnant animals. Annual vaccination is recommended. 
