http://www.pjbs.org PIB S ISSN 1028-8880

Pakistan
Journal of Biological Sciences

ANSIner

Asian Network for Scientific Information
308 Lasani Town, Sargodha Road, Faisalabad - Pakistan




Pakistan Journal of Biological Sciences 16 (11): 524-529, 2013

ISSN 1028-8880 / DOI: 10.3923/p1bs.2013.524.529
© 2013 Asian Network for Scientific Information

Sero-prevalence of Avian Influenza in Animals and Human in Egypt

L2A El-Sayed, *A. Prince, '*A. Fawzy, *Nadra-Elwgoud, 2M.1. Abdou, *L. Omar, “*A. Fayed and “*M. Salem
'Laboratory of Molecular Epidemiology, Faculty of Veterinary Medicine, Cairo University, Egypt
*Department of Medicine and Infectious Diseases, Faculty of Veterinary Medicine, Cairo University, Egypt
*Agricultural Research Service, USDA, 10300 Baltimore Avenue, Beltsville, Maryland 20705, United States
“Central Laboratories for Evaluation of Veterinary Biclogics, Abbasia, Cairo, Egypt

Abstract: In opposite to most countries, avian influenza virus HSN1 became endemic in Egypt. Since, its first
emerge in 2006 in Egypt, the virus could infect different species of birds and ammals and even human. Beside
the great economic losses to the local poultry industry in Egypt, the virus infected 166 confirmed human cases,
59 cases ended fatally. In the present study, the persistence of the avian nfluenza in the Egyptian environment
was studied. For this purpose, serum samples were collected from human, cattle, buffaloes, sheep, goat, horses,
donkeys, swine, sewage rats, stray dogs and stray cats. The sera were collected from Cairo and the surrounding
governorates to be examined for the presence of anti-H5N1 antibodies by Haemagglutination Inhibition Test
(HI) and ELISA test. Clear differences m the seroprevalence were noticed among different species and also
between the results obtained by both techniques indicating the difference in test accuracy. The present data
indicate wide spread of the H5N1 virus m the Egyptian environment.
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INTRODUCTION

In the first few years after its introduction to Egypt in
2006, the Highly Pathogenic Avian Influenza (HPAI)
H5N1 outbreaks had a seasonal incidence and were
usually accompanied with the season of bird migration
(Aly et al, 2008). Later on, the diseases became endemic
m Egypt, as well as in other five countries worldwide
(FAO-OIE-WHO, 2011). The viral persistence in Egypt
may be attributed to many factors including the early
application of vaccination directly after the introduction
of the virus to Egypt. The used vaccines were imported
from different countries and offered, in general, a low
protection level. In addition, this massive vaccination
policy enhanced the evolution of genetic drift evolution
under vaccination pressure (Abdel-Moneim et al., 2011a).
Other additional factors enhanced the persistence of the
virus include, the unorgamzed rural poultry production in
backyards and their marketing as well as fast and
randomized movement of pouliry, by-products and
manure. Moreover, insufficient human awareness and the
unhygienic disposal of dead birds and the use of
untreated wastes of poultry farms to feed farmed fish. The
contaminated materials will be, in turn, fed by wild and
aquatic birds and allow the virus to persist in the
commurity (Aly et al., 2008, El-Sayed ef al., 2010a). The

persistence of the H5N1 infections in Egypt represents a
great threat for poultry industry, Egyptian economy and
even for the international public health. T.ocal control
programs of the disease started directly after the disease
emerge through intensive vaccination campaign. Yet the
importation of foreign vaccines, the co-existence of
human and other avian flu viruses and the continuous
introduction of new viruses with migratory birds led to the
enrichment of the genetic pool of the virus in Egypt
(Beato et al., 2013). All these factors, in addition to the
segmented nature of the genome of the influenza virus,
facilitated the genetic re-assortment and the continuous
evolution of new viruses (Arafa et al., 2012), such as the
highly virulent Gharbia 1solate with case fatality 100%
among humans (Recombinomics, 2006), or Tamiflu
resistant 1solates (Kage, 2007). The antigenic interaction
between HS5N1 and the other human Influenza
viruses (H1 and H3) in Egypt was reported (Cattoli ef af .,
2011).

Although it 15 known that the virus can mduce
interspecies infections (Marschall and Hartmann, 2008),
limited studies were carried out to mvestigate the H5N1
situation among other animals rather than birds such as
dogs (Songserm et al., 2006, Witthawat et al., 2009), cats
(Klopfleisch et al, 2007) and wild mammals
(Rimmelzwaan et ai., 2006).
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Recently and after the warning of the aggressive
comeback of avian mfluenza by the FAO and
other newly emerged subtypes as the HIN2 (FAQ, 2011;
El-Zoghby et al., 2012), deeper studies about reservoir
and epidemiology of H5N1 are urgently required.

The present study aims to detect the sero-prevalence
of H5N1 in Egyptian human population, ruminants (cattle,
buffaloes, sheep and goat), swme, working ammals
(horses-donkeys), rodents (rats) and stray pets (dogs and
cats) using highly specific ELISA system. In parallel, the
work aimed to compare the accuracy of ELISA against the
routinely applied Haemagglutination Inhibition (HI) test.
To achieve these purposes, serum samples from the
previously mentioned species were tested by ELISA and
HI for the presence of anti-H5N1 antibodies.

MATERIALS AND METHODS

Sampling: Sera from human (n = 299), cattle (n = 50),
buffaloes (n = 50), sheep (n = 50), goat (n = 50), horses
(n =150), donkeys (n = 36), swine (n=93), rats (n=72),
stray pets (25 dogs, 25 cats) were collected from hotspots
in Nile-Delta. Positive controls were obtained from a
confirmed human patient and from experimentally
vaccinated animals.

All sera were first treated to adsorb and mactivate the
nonspecific agglutining which might interfere with the
reaction specificity as recommended by OIE (2005) and
Rowe et al (1999). The positive control sera were
obtammed from a human case with a proven H5N1 mfection
and from animals (2 from every tested species) which were
vaccinated with a local killed H5N1 vaccine. The
vaccinated animals received an additional booster dose
after 2 weeks of their first inoculation. One weel later, the
serum samples were collected and the two sera from the
same species were then pooled. The used vaccine was
prepared from a native HS5N1 field isolate by the Central
Laboratories for Evaluation of Vetermary Biologics
(CLEVB) and sold for use in poultry farms. The animals
received 10 times the recommended dose for poultry.

Hemagglutination-inhibition test: The test was performed
in the CLEVB according to the previously published
protocols (OIE, 2005, El-Sayed ef al, 2010b) using
inactivated H5N1 antigen prepared from a local H5N1
Egyptian field isolates (Chicken/Egypt/9402-NAMRU3-
CLEVB213/2007) on allantoic fluid of ECE according to
their standard protocol. All collected sera were frozen at
-20°C until being examined.

Following the serum primary treatment, the titers of
the anti-avian influenza antibodies were determined by the
use of hemagglutination mhibition test (HI) with 0.5%
CRBC. Briefly, 25 ul of the diluted inactivated serum were
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mixed with an equal volume of the buffer in V-bottomed
microtitre plates (Nune, Langenselbold, Germany). Then,
a double fold serial dilution of the sera was performed.
This was followed by the addition of the influenza virus
antigen (H5N1) containing 4 hemagglutinating units. After
one hour reaction time at room temperature, 0.5% RBCs
solution was added and the final result was read after
60 min. For the twofold dilution of the tested sera, Veronal
buffer pH 7,2 (BIOMERIEUX, France) was used.

ELISA: As only avian specific H5SN1 ELISA systems are
available in Egyptian market, a protem G modified
H5N1-ELISA was applied. Using The ID Screen® Influenza
H5 Competition ELISA kit which detects antibodies
against the Haemagglutinin H5 of the Influenza A virus in
bird sera (ID VET, France). As the Protemn G binds with
some but not all antibodies of different species, the ELTSA
could be performed with sera obtained from human, cattle,
buffaloes, sheep, goat, swine and horses.

Shortly, 80 pL of dilution buffer II were poured n
each well, 20 pl. of four HI negative samples in Al, A2,
A3, Ad wells. Add 20 pL of the positive control in AS.
This was followed by the addition of 20 ul. of each sample
to be tested to the remaimng wells. After incubation for
1 ht5 minat 37°C (+2°C), the plates were washed 3 times
with approximately 300 pL of the wash solution (wash
solution 1x was prepared by diluting wash concentrate 20x
1n distilled water). Then 50 pL of the labeled proteinn G was
added to each well. The plates were then re-incubated for
30 min +2 min at 21°C (+5°C). After that, the wells were
emptied and Washed 3 times with approximately 300 uL. of
the wash solution. The substrate solution (50 puL) was
added to each well. The plate was Incubated 10 +1 min at
21°C (+5°C) in dark. Finally, 50 uL of the stop solution was
added to each well m order to stop the reaction before
measuring the absorbance at 450 nm.

RESULTS

In the present work, different serum samples from
different species were obtained and tested for the
presence of anti-avian Influenza antibodies, mecluding
human. Anti-H5N1 could be detected in variable degrees
in all mvestigated species with the exception of ruminants.
The obtained data are summarized in Table 1. The
prevalence of avian influenza in human samples 1s 8.7%
by using HI test and 14% by ELISA. The sero-prevalence
shows that the females are clearly more exposed than
males (6.5% of males and 13.9% of females) in
investigated samples originating from the Nile Delta (Cairo
and the surrounding country side) for avian influenza.
Meanwhile, 12% of Cairo residents and 8.4% of the
farmers were sero-positive (Table 2).
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Table 1: Results obtained by the use of HI and ELISA for the detection of Anti-H3NI1 antibodies
No. of negative reactors HI test reactors (%0) and No. of ELISA positive (%6)

Total no. of ELISA

No. of examined HI Neg, ELISA Neg, Titer 4 (%) ELISA pos. (%) Titer>4 (%) ELISA pos.(%9) positive samples (%9)
Human 299 201 201 72 (24) 29 (9.7 26 (8.7) 13(4.3) 42 (14)
Cattle 50 50 50 0(0) 0(0) 0(0) 0(0) 0(0)
Buffaloes 50 50 50 ()] ()] 00) 00) 0(0)
Sheep 50 50 50 0(0) 0(0) 0(0) 0(0) 0(0)
Goat 50 50 50 ()] ()] 00) 00) 0(0)
Horses 160 58 58 64 (40) 27(16.9) 38(23.8) 9(5.6) 36(22.5)
Donkeys 36 15 15 10(27.8) 6 (16.7) 11(30.6) 5(13.9) 11 (30.5)
Swine 93 87 87 2(2.2) 0(0) 4(4.3) 2(2.2) 2(22)
Rats 72 70 ND 1(1.4) ND 1(1.4) ND ND
Dog 25 21 ND 3(12) ND 1(4) ND ND
Cat 25 16 ND 7(28) ND 2A8) ND ND

ND: Not done as no control positive serurn was available or due to the poor binding affinity to protein, G: Information needed conceming the binding affinity
of the different sera to protein G was derived from the Biosynthesis company available at: http:/Awww.biosyn. com/tew.aspx?qid = 230

Table 2: The listed data compare the percentage of sero-prevalence in the examined human sera derived from different geographic locations and according to
their sex, the involved sera in this table are the sera with titer >4 by the HI test
HI positive samples from Cairo (%) HI positive samples from country-side (%6) Mean percentage (gender sero-prevalence) (%)

Male (%) 12.0 1.0 6.5
Female (%) 121 15.7 13.9
Mean percentage based on 12.0 84 10.2

geographical sero-prevalence

In equines, the sero-prevalence of H5N1 ranged from As shown in Table 1, the lower sero-prevalence of
22.55% (ELISA) to 23.75% (HI) whle in pigs and rats the avian mfluenza when using ELISA compared to HI in
prevalence of HSN1 was very low. Among dogs and cats general, in parallel to the failure of ELISA to identify
the sero-prevalence of H5N1 is 4 and 8%, respectively detectable antibodies in HI negative samples indicates the

(Table 1). higher specificity of ELISA in comparison to the used HI
protocol. However, this could also be attributed to the

DISCUSSION higher affmity of serum antibodies to the native antigens

rather than the foreign ones (a local HS antigen prepared

Since the first isolation of the avian influenza virus from an Hgyptian field isolate was used in HI against the

H5N1 it continued to evolve and to alter receptor  use of imported ELISA plates which are coated with a
specificity to enhance its binding affimity to the new host  foreign H5 antigen). This suggestion can by supported by
species (Watanabe et al, 2012). Therefore, the previous findings reporting the antigenic interaction
investigation of possible hidden or new sources of the among local influenza viruses including the HSN1 in
virus i3 necessary for the performance of efficient  Egypt (Cattoli et al., 2011). This may indicate that some
control programs m Egypt. Although, the H5N1 could  samples with borderline HI positive titer (Titer = 4) may
be isolated from dead mammals of different species, yet include antibodies against other related influenza viruses
such sporadic reports did not offer a clear answer rather than H5N1. However, it is also possible that this
about the sero-prevalence of the disease in affected  difference m specificity 1s attributed to nonspecific
species. On the other hand and although the HI Test 1is reactors which resisted the applied inactivation process
the standard test for the diagnosis of avian influenza and requires extra primary treatment as recommended by
infection, different protocols are published for primary — Lerdsamran et al. (2011) in opposite to the protocols

treatment of the sera before the performance of the test. applied in many laboratories.
The primary serum treatment aims to elimnate nonspecific
reactors. Human Sera: In Egypt, where 166 humans were infected

For the application of ELISA, the adaptation of  with avian influenza (59 deaths) according to the WHO
commercial ELISA kits to other species rather than poultry ~ reports, great attention must be given to the

required the use of Protem G in an extra step of the sero-prevalence of the disease among human population.
protocol. This enabled the team to use the adapted — Little literature could be found concerning the
system performed with sera obtained from Human, Cattle, sero-prevalence of H5N1 in human. In Thailand, all

Buffaloes, Sheep, Geat, Swine and Horses only. Sera from  examimed human sera, obtamed from highly exposed
other species (Rat, dog and cat) would not bind to protein =~ persens, were negative for  HS5N1  antibodies
(G and therefore delivers false negative results. (Dejpichai et al., 2009) in opposite to the prevalence of the
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disease in Egyptians, where 8.7% (HI) and 14% (ELISA)
were positive according to the present data. The high
relationship between the field isolates of H53N1 and a
mammalian adapted man made H5N1 strain (Didymus,
2011) increases the fear that silent circulation of the virus
among human population may lead to the adaptation of
the virus or its re-combination to threaten the global
public health. The sero-prevalence in the country side
shows that the females are clearly more exposed than
males. The obtained data mdicated that 6.5% of males and
13.9% of females in investigated samples originating from
the Nile Delta (Cairo and the surrounding country side)
were sero-positive for avian influenza. Meanwhile, 12% of
Cairo residents and 8.4 % of the farmers were sero-
positive (Table 2). This confirms previous findings and
disagrees with that in South East Asia (El-Sayed et al,
2010a; Abdelwhab and Hafez, 2011). The high
sero-prevalence m Cairo in general and in males especially
is  unexpected. This may be attributed to the
overcrowdings and high density of the population in
Cairo which favors the spread of influenza. Tn a country
like Egypt, where the females works maimnly inside their
houses, the men are more exposed to the infection in
overcrowded traffics as an example.

Ruminants: Few papers concermng the susceptibility of
ruminants to influenza were published. However, the
ability of cattle to develop antibodies when exposed to
influenza virus was reported previously (H1, H3 and HS)
( Kalthoff et af., 2008; Linet al., 2010). Meanwhile, no data
are available about the susceptibility of buffaloes, sheep
and goats to mfection. The obtamed negative results
indicate either the low susceptibility of ruminants to H5NI
infection in comparison to other farm animals or due to the
low number of the examined ruminants (200 animals).
However, possible infection of such species cannot be
ruled out as the virus jumped to different new hosts.

Horses and donkeys: Although equine influenza is
known to be caused by H7N7 and H3NS, the H5N1
could also be isolated from Egyptian horses and donkeys
(Abdel-Moneim et al., 2010, Abdel-Moneim et al., 2011b).
The epidemiological role of equines in the spread of the
disease and the prevalence of H5N1 antibodies remains
unclear. In the present work, no difference in disease
susceptibility between both species can be detected. The
seroprevalence of H5N1 ranged from 22.55% (ELISA) to
23.75% (HI) which may mdicate an epidemiological role of
equines in the disease persistence.

Pigs and rats: The isolation of H5N1 from rats and pigs
was reported m 1998 (Shortridge ef al., 1998). Later on,
4.6% of tested sera from Egyptian pigs with HI technique
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reacted positively to HSN1 (14). This ratio is ¢learly higher
than that for pigs in China and Vietnam (Choi et al., 2005;
Cyranoski, 2005). The present data indicate that this
average was kept over the years with a little tendency to
sink. The slight decrease in H5NI1 sero-prevalnce in
Egyptian swine may be related to the elimination of all
swine reared m the Egyptian cities during the HINI
pandemic. Only swine reared m Monasteries could
survive. Such animals have less exposure risk. However,
the present data confirm the negligible role of swine in
H5N1 persistence.

Rats were collected from the sewage system of
different governorates in north Egypt, the prevalence of
H5N1 among rats was also negligible (1.4%). This might
be attributed to the limited contact between rats and birds
or due a relative species resistance against Al.

Dogs: Although the dogs are known to attract influenza
(H3NR), yet they can also be victims for HSN1 infections
(Maas et al., 2007). The seroprevalence of the disease
ranged from 0% in Nigeria (Oluwayelu et al, 2011) and
15.9 or 25% in village dogs in Thailand (Butler, 2006,
Witthawat et al., 2009), respectively. The dogs usually
attract the mfection after eating dead  birds
(Songserm et al., 2006). According to the represented
results, the prevalence of H5 among Egyptian dogs is 4%.
In the present study, dog samples were collected from the
Capital Cairo, this may be the reason of being clearly
lower than that in the highly exposed dogs reared in the
villages of Thailand.

Cats: The outdoor cats n areas affected by HPAIV are at
risk for lethal infection (Klopfleisch et al., 2007). Due to
and humans, the
epidemiological role of cats in disease transmission needs
more attention. The investigated cats here showed a
sero-prevalence of 8% compared with 2,6% in Germany
and Austria (Marschall et al., 2008) and 4,7% in Thailand
(Witthawat et al, 2009). Affected cats may be either
clinically or inapparently infected, Cats have been
infected by direct contact with affected birds, especially
by eating raw dead poultry. Experts fear that cats might
give the virus an opportumty to adapt to mammals
(Kuiken et al., 2006; Thury ef al, 2007; Marschall and
Hartmann, 2008). The higher prevalence among Egyptian
cats may be attributed to their nature as stray cats fed
mainly on wastes as dead birds.

the close contact between cats

CONCLUSION

In conclusion, the present worlk reports the expansion
of the host range of the avian influenza virus to infect
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some mammalian species. Some species were shown to be
susceptible for attracting HSN1 infections such as Human,
equines and cats;, others are less susceptible as swine,
rats and dogs. Meanwhile, none of the mvestigated
ruminants was positive for AL The use of the modified
ELISA system delivers more sensitive results than those
obtained by the routinely applied protocols of HI.
Therefore, the use of Protein G dependent ELISA in the
screening influenza programs
recommended according to the present data. Finally, the
published situation of avian influenza in Egypt represents
the tip of iceberg. An wrgent and efficient control
programs must be developed and applied.

of avian can be
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