medicinska revija

Originalni c¢lanci
Original articles

UDC: 578.833.2
ID=169306636

DETECTION OF ANTIBODIES TO WEST
NILE VIRUS (WNV) IN HUMAN SERA

DETEKCIJA ANTITELA PREMA VIRUSU
WEST NILE U SERUMIMA LJUDI

Correspondence to: Prof. dr sc. med.
Kulji¢-Kapulica Nada, Institute of
Microbiology, Military Medical Academy,
Crnotravska bb, Belgrade,

E-mail: nadakuljic@sbb.co.yu

Nada Kuljié-Kapulica, Dimitrije Tasic,
Novica Stajkovic* and Milena Krsti¢*

Institute of Microbiology, Institute of Epidemiology*

Military Medical Academy, Belgrade

Kljucne reci/ Key words Apstrakt

West Nile virus, antibody, test,

prevalence

Virus West Nile (WNV) je znacajan infektivni agens. Pripada flavivirusima koje prenose komarci i
moze da ispoljava neurotropizam. Dokazivanje specificnih antitela u sezoni transmisije komaraca je

znacajno za identifikaciju rizika za ljude i sezonsku aktivnost virusa. U ovom ispitivanju je testirana
prevalenca antitela prema WNV u ljudi koji rade u prirodi i izloZeni su ujedu komaraca. Serumi su
prikupljani u periodu od maja do oktobra 2007.godine i testirani na prisustvo anti WNV antitela
imunofluorescentnim testom.

Ispitivano je 105 seruma ljudi posle uboda komaraca na prisustvo IgG antitela prema WNV. Od ispi-
tivanih seruma 5 (4.76%) je bilo pozitivno. Antitela su dokazana kod 3 osobe zenskog pola (2.85%)
i 2 muskog pola(1.9%). Prisustvo antitela na WNV bilo je ¢esce kod osoba sa vise uboda komaraca i
u oblastima sa guS¢om vegetacijom.

INTRODUCTION

West Nile virus (WNV) is an avian virus that can cause
fatal disease in some species of mammals, reptiles and birds.
Most clinical cases occur in humans and horses.
Approximately 80% of infected humans remain asympto-
matic; 20% have flu-like symptoms. Less than 1% develop
meningitis, encephalitis or acute paralysis, but some of these
cases are fatal or result in permanent impairment (1,2).

Before 1994. disease occurred only sporadically in
humans and horses, or as relatively small epidemics in rural
areas, and severe neurological signs were uncommon in
most outbreaks. Until 1999, West Nile virus was also con-
fined to the Eastern hemisphere. However, severe outbreaks
were reported in Algeria, Romania, Marocco, Tunisia, Italy,
Russia and Israel between 1994 and 1999, and West Nile
virus spread to North America in 1999. An increased inci-
dence of neurological disease and a higher case fatality rate
have been associated with these viruses. Some recent viral
isolates also cause clinical sign in birds. Consequently, West
Nile fever has emerged as a significant human and veteri-
nary health concern in the Americas, Europe, the
Mediterranean basin and other areas (3,4).

West Nile virus is an arbovirus in the Flavivirus genus of
the family Flaviviridae. The virus belongs to the Japanese
encephalitis virus complex or serogroup.

The flavivirus have characteristics in common: size
range 40 to 60nm, symmetry (enveloped, icosahedral nucle-
ocapsid) and type of nucleid acid (positive-sense, single-
stranded RNA approx 10,000 to 11,00 bases.

There are at least two genetic lineages of West Nile virus.
Lineage 1 viruses contains both virulent and attenuated
viruses and have caused most recent outbreaks and is wide-
spread. The strain that entered the United States in 1999.
appears to be related to a lineage la virus found in Israel
from 1997 to 2000 and is among the most virulent
strains.Lineage 2 viruses, which occur mainly in Africa,
often cause asymptomatic infection or mild disease (5).

West Nile virus was first identified in Africa in 1937, und
subsequently, Africa, Europe, Australia, and Asia were
recongnized as regions in which the virus was endemic

In late summer and early fall of 1999., human West Nile
virus (WNYV) infections were recognized for the first time in
the Western hemisphere. Concurrent outbreaks of encephali-
tis among crows, humans, and horses in New York State trig-
gered an investigation by human and veterinary health offi-
cials that led to the initial detection of WNYV in this region.

Since its original introduction into the New York City
area, WNV has caused disease in humans, horses, and a
wide variety of birds and other vertebrates, spreading into
the eastern two thirds of the United States. It is found
throughout the western hemisphere, including North
America, Central America, and the Caribbean (6,7).

The apparent ability of WNV to be disseminated by
infected birds and to persist from year indicated that it will
continue to be a public health problem for the foreseeable
future ( 8).
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MATERIAL AND METHODS

Between May and October 2007. sera samples were
obtained from 105 persons (26 females, 79 males), age range
24-63. Sera was taken form persons working in area with
vegetation. All of them were exposed to mosquito bites.

Sera were stored at -20 C until tested.

Serological studies were performed by means of the
immunofluorescence method utilizing WNV virus as anti-
gen to detect specific IgG antibodies. The sera samples were
defined as positive only when bright green homologeneous
fluorescence was seen.

Serological evidence of WNV antibodies was based on
the criteria of the test. A positive result was defined as titres
IgG of >1:10

Statistical analysis. Data were analyzed using
Kolmorog-Smirnov and X2 test.

RESULTS AND DISCUSSION

The prevalence of WNV IgG antibodies was examined
using IFA test in 105 sera from person working outside in
area with a great vegetation and exposed to mosquito bites.

It was 26 women (24.76%) and 79 men (75.23%).

The presence of IgG antibodies to West Nile virus was
found in 5 (4.76%) persons: 3 female and 2 male.There were
no significant difference between both groups (p=0.05)
(Figure 1 and 2). Average WNV positivity was 43.6.

Presence of IgG antibodies was founded in persons with
more mosquito bites in 4/26 and with one mosquito bites in
1/79, but there were no significant difference in these groups
(Figure 3).

The examined person worked in 3 diferrent areas with
high vegetation. There are 33 persons from area 1, 22 per-
sons from area 2 and 50 from area 3. In the area 1 there were
the great amounts of vegetation.

Antibody to WNV were found in persons from all areas
and there were no signficantly differences (p=0.05) (Figure
4).

The laboratory diagnostic methods used for serologic
and virologic diagnosis of WNV are similar for humans and
other animal. Serologic testing methods are most commonly
used for diagnosis of WNV infection.

Enzyme-linked immunosorbent assays (ELISA) are the
most commonly used serological test. Other tests include the
plaque reduction neutralization (PRN) test, indirect
immunofluorescence (IFA) and hemagglutination inhibition.
Rapid tests have recently been developed. In some serolog-
ical tests, cross-reactions can occur with closely related fla-
viviruses.

West Nile virus, viral antigens or nucleid acids can be
detected in tissues, CSF, blood and other body fluids.
Immunohistochemistry to detect viral antigens is mainly
used postmortem in cases of fatal neurological disease and
PCR test too. Virus isolation requires level 3 biosafety con-
tainment, and is rarely performed (5,9).

West Nile virus can be sampled from the environment by
the pooling of trapped mosquitoes, testing avian blood sam-
ples drawn from wild birds and dog, as well as testing brains
od dead birds. Testing of the mosquito samples requires the
use of RT-PCR to directly amplify and show the presence of
virus in the samples.

Figure 1. WNV positivity in human sera
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Figure 3. Distribution WNYV antibody by mosquito bites
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The present study was carried out to determine the preva-
lence of antibodies to WNV in our population. Laboratory
diagnosis was establish on the basis of a antibody response
as detected by serological IFT testing. Currently, the IFA test
is one of the method for the laboratory diagnosis of WNV
infection, although its specificity and sensitivity are stll
questionable. It is generaly accepted that this test requires
operators with a lot of experience with fluorescence
microscopy and that the interpretation of the result is subjec-
tive.

In our community 4.76% of 105 persons had an antibody
response indicative for WNV past infection.

Antibody to WNV were found in female (2.85%) and in
male (1.90%).

Age distribution of presence antibody for WNV showed
that antibodies are present in adult of 38-53 ages.

Presence of IgG antibodies was found in persons with
more mosquito bites in 4/26 and with one mosquito bites in
1/79.

The examined person were clasified in 3 areas with dif-
ferent amounts of vegetation and the antibody for WNV
were found in all areas.

Our first examination about WNV antibody in our popu-
lation was in 1988 with 174 sera from 89 people who had
been bitten by ticks. The sera were taken from some present
residents of Belgrade. By use of the haemagglutination inhi-
bition method sera were tested for antibodies to some arbo
viruses, among them WN. Antibodies to the WN virus were
found in 1.12% (10).

There many examination about WNV prevalence in
human and animal sera i different countries.

In order to estimate the potential WNV threat for Central
Europe, the authors from Germany analyzed the anti-WNV
prevalence and WNV-RNA incidence among 14.437 adn
9.976 blood donors from Germany. There was a high rate of
initially anti-WNYV reactives (5.9%), but only a few cases
were confirmed as anti-WNV positive by neutralization
assay. No WNV-RNA positive blood donor was identified in
this study. (11).

In 1963-1993, several strains of West Nile virus were
isolated from ticks, birds, and mosquitoes in the southern
area of European Russia and western Siberia. In the same
regions, anti-WNV antibody was found in 0.4-8% of healthy
adult donors (12).

In the summer of 1996, southeastern Romania and espe-
cially Bucharest experienced an unprecedented epidemic of
West nile encephalitis/meningitis, with at least 393 hospital-
ized cases and 17 deaths. The surveillance system detected

39 clinica | human WN fever cases during the period 1997-
2000. Retrospective sampling of domestic fowl in the vicin-
ity of case-patient residences during the years 1997-2000
demonstrated seroprevalence rates of 7.8%-29%. Limited
wild bird surveillance data suggest that WN virus persists
focally for several years in poorly undestood transmission
cycles after sporadic introduction or that WNV is introduced
into Romania at relatively high rates, and persists seasonal-
ly in small foci (13).

The authors from Messina (Italy) examined 1.280 sera
during 2006 from 80 stable workers, as jockey and grooms,
100 fowlers, 500 blood donors, 600 healthcare workers, 100
veterinary surgeons and 100 hunters in the Messina province
to evaluate the prevalence of the WNV infection, by ELISA
test, in relation to risk exposure or not. None of the subjects
examined has shown positive for antobodies anti WNV (14).

Prevalence of past WNV infections examined by ELISA
and confirmed by PRNT in the 504 subjects was 0.6%,
affecting mainly oleder persons (mean age 65), those living
in rural areas 5.4% vs. 0% in urban areas and individuals
with risk professions (prevalence 2.8% vs.0%). These results
strongly suggest past circulation and exposure of the human
population to WNV in southern Spain (15).

The enzootic cycle of WNV involves the transmission of
the virus among wild birds and infected Culex mosquitoes.

The most important risk factor for WNV infection is
exposure to infected mosquitoes. During the 1999 outbreak
in New York City, human cases were clustered in areas with
large amounts of vegetation, indicating favorable mosquito
habitats. A study of an outbreak in Chicago in 2002 revealed
that humans with WNYV infection were more likely to live in
areas with greater amounts of vegetation, older housing, low
population density (16,17).

The virus is transmitted through mosquito vectors, which
bite and infect birds. The birds are amplifying hosts, devel-
oping sufficient viral levels to transmit the infection to other
biting infect other birds.

In the early 1990s, epidemiologic pattern changed
(18,19).

WNV epidemiology is complex and highly variable
between sites and countries. WNV likely will continue to
advance throughout the world within the next years and is
expected to follow local and regional flyway patterns of
viremic birds. Physicians engaged in diagnosing, treating,
and reporting WNV infection way greatly knowledge of this
emerging infectious disease.

Abstract

It is known that West Nile virus (WNV) is an important pathogen. West Nile virus is a mosquito-
borne flavivirus and human neuropathogen.The detection of specific WNV antibodies in the trans-
mission season is a valuable tools to identify human risk and seasonal virus activity.

In this study, the prevalence of specific antibodies to WNV in person working outside and exposed
to mosquitoe bites was evaluated over a period of May to October 2007. The specimens were test-
ed for WNV IgG antibodies by means of a immunofluorescence test.

Hundert five persons after mosquito bites were tested to presence specific WNV antibodies (IgG).
Of those patients 5(4.76 %) were postive. IgG antibodies to WNV was determined in 3(2.85% of
females and 2(1.9 %) of males.Presence of IgG antibodies to West Nile virus was higher in people
with more mosquito bites and from areas with a high vegetation.
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