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INTRODUCTION

Nowadays, the world confrents tremendous cpisodes of

cmerging and reemerging diseases. Nearly, all have involved zoonotic or
species Jumping infectious agents. These are a consequence of
anthropogenic environmental changes, immiprations and giobhalization

without tuprovement of the public health measures.

. One of the most 1ntriguing problems in the Centers of Ihsease
Control and Prevention is influenza and the next pandemic. The
namne influenza has its onigin in early fifteenth century. It was adopted mn
Europe to explain the sudden and unex;':lé;cted appearance of an epidemic

thought to be under the influence of the stars,

Influenza viruses are part of the Orthomyxoviridae family and are
arouped into types A, B and C pius subtypes of A. Type A nfiuenza
viruses arc the only Orthomyxoviruses known to exhibit zoonotic
potential under natural conditions. Bumans, pigs, horses, sea mammals
and birds are involved in interspecies transmission of influenza A viruscs,

(Slemons and Brugh, 1994)

Influzenza i1s cited as a paradigm of emerging and reemerging
disease. Indisputable pandemics of human influenza A viruses have been
emerging for many centuries with three occurring in the 207 century:
1918 (HIN1}Y, 1957 {H2N2)} and 1968 (H3N2). Non human sources of
influenza virus have been implicated in the origin of these pandemics
{Monto,1997}. During the inter-pandemic pericds; influenza manage 10
change its immunugen;'c face producing epidemics almost every year.

The carth is a unity for mfluenza A virus; epidemics .appear to be



travelling o and fro across the world. Global iafluenza outbreaks have
sickened targe numbers of people, claimed many lives and dramatically

disrupted sacial and economic relations.

Since 1996, recent emerging zoonoses caused by avian
influenza A viruses “H7N7, H5N1 and HON1"have been transmitted from
birds to humans, crossing the species barrier. Everyone beld his breath
with the [mightful 1997 Hong Kong avian outbreak, that with the “right
mutation” might have started the next pandemic. This reminded us that

we are continvally at nsk for unpredictable pandemic {(Bucker, 2000).

Based on the genetic information of influenza viruses that have
been 1solated in this century, introduction of genes of the avian influenza
ViTus reservoir is obviously required. Interspecies transmission, via
another mammalian host and reassortment of avian and human influcnza
viruses are potential mechanisms for such introduction (Claas, 2000).
This highlights that studying the inter-pandemic influenza is the key
siralegy for pandemic preparedness.

Therefore, the aim of the present study is concentrated on the
following points:
1. Isolation and identification of influenza A virus circulated in Egypt
during the 2000/2001 seasen in human population.
2. Monitoring of human influenza A viruses in pigs raised in Egypt to
verify their possible role in the ecology of influenza A virus.
3. Following lip migratory aquatic birds (visiting Egypt) for influenza
i0 provide information on prevalent subtypes.

4. Ctarifying the potential rolc of rodents in the epidemiological chain of

mflvenza A virus.



.-".




REVIEW OF LITERATURE

Influenza is an infection of human beings and several animal

species. Type A influenza viruses are the most important as they causc
severe epidemics and pandemics. Type A influenza viruses are classified
into different subtypes depending on the nature of their surfacc
glycoproteins: haemagglutinin (HA) and neuraminidase (NA). The
continuous appearance of point mutations in the genes coding for the HA
and NA proteins, leads to the progressive emergence of new viral strains
“antigenic drifi” which occurs annually, The sudden changes which
involve total replacement of the gene coding for one or both surface
glycoproicins (1IA, NA), leads to the emergence of a new viral .s-ubtype

“antigenic shift”. this is responsible for pandemies.
The available literature for influenza A virus will be

reviewed under the following topics:

[} Evolutionary history of influcnza A viruses,

I} Influenza pandemics and propernsity for zoonotic potential.
I} Laboratory diagnosis of influenza virus.

IV) Preventive and control measures.

DEvolutionary history of influenza A

VIFUSes:

1. Human infiuenza :

Hippocrates (4128c¢) was the first who described influenza.

Webster (1800) stated that the first well recorded pandemic of

influenza-like disease in humans occurred in 1580. In this pandemie,

! 4]



mortality was frequently lgh, Tt was believed to have originated in Asia
before spreading to Africa and Europe.

The first pandemic for which there is more than descriptive
reports was that of 1889-1890. Since that time until 1928 the hacillus of

Pfeiffer was gencrally regarded as the canse of influenza.

Smith et al.(1933)demanstrated that epidemic influenza is caused
by a filterable virus. This was done by inoculating ferrets intranasally
with filtrates of throat washings obtained from cases of the 1918
influenzu epidemic early in the course of the disease. The virus was
transmittcd from ferret to ferret and subsequently to mice. It was readily

propagated in the chorio-allantoic fluid of embryonated hens’ cggs.

Blake {1948) denoted that the authentic history of influenza began
with the Furopean epideniic of 1510.8ince that time, numerous epidemics
have beer recognized and recorded in all parts of the world. At least eight
great pandemics’ with their preceding and succeeding epidemics have
occurred: 15802 1729-32; 1780-82; 1830-33; 1836-37; 1847-48; 1889-92
and 1918-20. He added that the hisujry ol influenza shows that great
pandemics sweep the world at irregular intervals and that less scvcrc',
mere circumscribed epidemics occur fairly frequently during inter

pandemic periods,

Burnett and Clark (1948) suggested that an early epidemic
occurred 1n chunking, China during July1918, and this together with the
movement of large numbers of Chinese laborers into Europe ,may
account for a Chinese origin for this pandemie; however this is 2 tenuous
association. They also reported that this pandemic appeared in three

successive waves of quite different mortality. The virus appeared first in



a relatively mifd form, acquired its increased lethality on passage in

. humans, and then setled down to 4 less lethal form.

Chu (1958} reported that the 1957 pandemic (Asian) virus was
first detected in Hong Kong in April and was guickly recognized as a new
influenza A subrype {H2N2).During May, the virus had already reached

Japan and Southeast Asia. and the West Coast of the United States.

Mulder and Masurel (1958) carried out a retrospective sero-
epidemiologic study and interpretated that the influenza epidemic
occurred in humans In1889 and 1890 was caused by a virus antigenicully

similar to the more contemporary 1957 Asian strains (H2N2).

Grayston et al. (1960) mentioned that the 1957Asian influenza
pandemic hit Taiwan in April and swept the island in 40days. An
estimatec 30-80% of the population was infccted. The epidemic was of
more than usual interest because of the paucity of influenza epidemics
during 1958.0ne of the few epidemics of Asian influenza occurring in
1958 was reported from Taiwan. Sixleen viruses were tsolated and
additional cases were confirmed serologically. These cases occurred hoth

in foreigners and n the native population. The majority of the cases

studied were swaff members and patients of the United States Naval -

Medical Rescarch Unit No.2 located in Taipei. There was an attack rate

of 18% 1n the Chinese members of the staff,

Crosby (1976) discussed that while influenza had Killed untold
millions throughout the centuries, the pandemic of 1918-1919 was
particularly severe. Not only did Spanish influenza, as it was called, kill
between 20 and 40 miilion people worldwide, it also altered the course of



history. The severity of the pandemic of 1918-1919 greatly accelerated

the scarch for the causatve agent of influenza.

Hemon et al. (1977) studied the possible consequences of
influenza during pregnancy on the weight of the new bom. They showed
that the major 1969-1970 winter influenza epidemic in Alsace was
followed by a decrease in the mean birth weight regisiered in Haguenau's

maternity hospital.

Spira ex al. (1977) carried out a study on 1940 I;regnant womes in
the Haguenau Matermity Hospital (Bas-Rhin) when an epidemic of
influenza occurred in 1972-1973. They found that the mean binth weight
dropped in infants of mothers whoe had contracted influenza during
pregnancy. The drop in weight of the placenta (37.3 g as a mean) was
mere obvious and car Lowlly explain the drop in fetal weight. These
results suggested that there is no direct passage of influenza virs across

the placemta which, however, is itself modified by the infection.

Griffiths et ul. (1980) sought far serological evidence of infection
with influenza A and B viruses during three successive winters. Paired
sera from 1592 pregnant women were studied and 79 infections occurred
it 77 women (4.8%). A further 77 women who had no serological
evidence of recent influenza infection were selected from the study
population to serve as a control group. Although all the infections
occurred in either the second or the third trimesters of pregnancy, the
cases delivered more babies with congenital abnormalities than did the
controls. The passibilit}r was coensidered that the presence of ap abnormal

felus made these women more susceptible to influenza infection.
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