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Abstract: Avian influenza (Al) is one of the most relevant viruses in the poultry industry. The Al virus (AIV) transmission from
birds to human causing severe cases and mortality enhanced the magnitude of Al for public health. Consequently, the AIV diagnosis
laboratories should be able to detect and identify endemic, epidemic and seasonal influenza strains and other wildlife influenza
subtypes that cross the country’s borders. The development in quality controls in according with international rules comes to improve
the performance of tests. With this purpose, the Brazilian Reference Laboratory for Avian Influenza (LANAGRO-SP) established a
cooperation with the World Organization for Animal Health (OIE) to produce AIV master seeds, inactivated antigens and antiserum
to attend the necessities of Brazil and other South America countries under the high quality control for all test. Seventeen of AIV
master seed lots and seventeen of inactivated antigens lots produced reached hemagglutination (HA) titers of 1:512 and 1:256,
respectively. In addition, fifteen AIV antiserum lots with hemagglutination inhibition (HI) titers reaching 1:4,096 were obtained. The
AIV reference reagents produced and applied in laboratory routine successfully.
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1. Introduction type-A occurring naturally in aquatic birds, may also

. ) affect other birds, lower mammals and humans [3].
The Brazilian poultry industry has conquered a . ) )
o ) The AIV belongs to the genus influenza virus A in the
relevant position as one of the largest chicken meat ) . .
family Orthomyxoviridae [4]. That family shelters
exporters and the second place of the poultry )
three influenza genera—A, B and C, however, only

AIV type A (AIV-A) viruses infect birds [S]. The
AIV-A is classified into subtypes based on two

producers in the world [1]. Therefore, the Brazilian
Ministry of Agriculture, Livestock and Food Supplies

(MAPA) investments in the effective monitoring and ) ) ..
proteins on the surface of the virus: haemagglutinin

(H) and neuraminidase (N) being known 18 HA and
11 NA subtypes [6].

All known subtypes of AIV-A can infect birds, but
two AIV-A subtypes were discovered in bats
(H17N10 and H18N11), and has only been found in
bats expanding the host range of the virus [7-10].

control programs for avian high-risk diseases and
diseases subject to notification as avian influenza (AI)
are relevant either to Brazilian as to the other
countries in South America avian producers [2].

Al, a bird infirmity caused by the Al virus (AIV)
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or confined bird may evolve a broad syndrome
ranging from subclinical or mild upper respiratory
disease to fatal disease depending on the virus
virulence [11]. Al outbreaks reaching mortality level
as high as 100% was associated with very virulent
viruses named the highly pathogenic Al (HPAI).
Consequently, the Al became one of the most relevant
diseases for poultry industry worldwide [12].
Although, the HPAI have been
subtypes H5 and H7, the occurrence of HPAI may

restricted to

exacerbated by co-infections or environmental
conditions [13].

As the Egyptian pigeon simultaneous infection with
HPAI subtype H5NI and pigeon-paramyxovirus-1
(pPMV-1) was implicated with the large-scale HPAI
outbreaks occurred between 2013 and 2015 [14]. It’s
important to point out that mainly after 1997, the AIV
transmission from poultry to humans is causing severe
clinical symptoms and death turned the AIV infection
also a potential threat to human health [15].

The Laboratorio Nacional Agropecudrio de Sdo
Paulo-LANAGRO-SP or Agriculture and Livestock
National Laboratory-Sao Paulo in the city Campinas,
Brazil co-jointed with the National Veterinary
Services Laboratories (NVSL) in Ames, Iowa, United
State of America (USA), for the development of the
Twinning Project (TP) under the rules of the World
Organization for Animal Health (OIE) .

The aim of TP was to establish an AIV-diagnostic
international standard reagents production under
rigorous quality control to attend the necessities of
Brazil and other South American countries [16]. In
this study, it was described systematically the
production of AIV master seeds, inactivated antigens
and hyperimmune serum following of the virus
characterization in type and subtype to improving the

laboratory diagnosis.
2. Materials and Methods

2.1 AlV Standard Samples

AIV standard samples denominated AIV original or

master seed stocks (MSS), came from NVSL (Ames,
Iowa, USA) through the TP. The AIV original were:

NWS-NS-7/10/06 (HONS),
A/WTFWL/GA/218236-37/07 (HINI),
A/CK/NY/3750-7/76 (H2N2),
A/Pintail/ALBERTA/293/77-7/07/06 (H2NO9),
A/DK/CZEH/56 (H4ANG),
A/TY/MN/-AFF-10.23/03-NVSL (H5N2),

A/TY/ONTARIO/63 (H6N8), A/TY/UT/24721-10/97

(H7N3),  A/TY/ONTARIO/6118/67  (HSN4),
A/MAL/ALB/187/83 (HON1), A/CK/FL/374688/05
(HION9),  A/DK/MEMPHIS/546/74  (H1INO),
A/DK/ALBERTA/60/76 (HI2N5),
A/GULL/MD/704/779/81 (HI3NG6),
A/MAL/GURJEV/263/82-A/BEL/42 (H14N1),
A/SHEARWATER/WESTERN

AUSTRALIA/2576/79 (H15N9) and

A/SHOREBIRDS/DE/172/06 (H16N3).
2.2 Animal Facilities and Biosafety Laboratory

MSS, the inactivated antigens, antiserum production
specific pathogen-free (SPF) chickens assays and all
samples processed were carried out in biosafety level 3
(BSL-3) containment of the Laboratério de Sanidade
Aviaria (Avian Disease Laboratory-ADL) from

LANAGRO-SP.
2.3 AlV Protocols

The MSS, the inactivation of the infectious
amniotic-allantoic fluid (AAF) and the antiserum
production were following the protocols USDA
[17-19], respectively.

2.4 Experimental Designs

2.4.1 ATV MSS and Antigens

The low-pathogenicity AIV MSS samples were
diluted 10 fold in PBS. Then, 0.1 mL of the virus
diluted 10 was inoculated into allantoic cavity in
each of the 9-11 d old SPF embryonic chickens eggs
(ECEs). The ECEs were incubated at 36-37 °C for 4 d
and candled daily. The eggs with embryos dead in the
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first day were discarded. The AAF collected
individually onto four days post infection (DPI),
tested by hemagglutination (HA) [17]. The
HA-positive AAF were filtered and centrifuged. The
AAF virus-fluid samples fragmented as master seed
for stock and alive antigen for inactivation. Both were
capping and labelling and conserved in the
temperature -70 + 5 °C. In followed, the pool of
antigen was submitted to HA and sterility tests. The
fluids HA reactivity against one-panel Al sera
HI-H16 and NI-N9 determined the AIV type
specificity.

2.4.2 Antigens Inactivation

The AAF antigens previously tested for HA/AI
placed in pre warms on room temperature until
thawing, diluted at 1:38 of disodium phosphate
solution (DSP) and treated with of B-propiolactone
(B-PL) dropwise with gently agitate the mixture until
obtaining the final concentration 0.05% fB-PL. The
mixture has been homogenized in one rotator for 2 h,
kept at 4 °C over night for finalizing the inactivation
process. In following, the AIV inactivated antigen
centrifuged at 1,500x g for 10 min, and diluted at 10™
in phosphate buffer saline (PBS). Five embryonic
eggs aging 9-11 d inoculated with 0.1 mL by the
allantoic cavity route. The presupposed inactive
antigen solution was passed in embryonic eggs twice
for ensure virus inactivation. After the inactivation has

been confirmed, the solution has stabilized on the pH

7.3-7.4 by applying 7.5% sodium bicarbonate solution.

Then, centrifuged at 1,500x g for 20 min. Sodium
azide was added to preserved antigen stock solution in
final concentration of 0.1%. Then, the solution reagent
lyophilized and conserved at -15 + 5 °C. At end, the
sterility level and final HA titer reached by the
inactivated antigen were determined.

2.4.3 AIV Antiserum

2.4.3.1 Immunizations

Ten to thirty SPF White Leghorn chickens with
2-3 months of age, previously identified (ID) on the
isolators

legs and maintained in during the

experimental period of 14 d. The AIV master seed
previously produced in the LANAGRO-SP
(described in assay 1), AAF alive stored at -70 +
5 °C has thawed, clarified by centrifugation at
1,500x g for 30 min/4 °C. The SPF chicken with <
4.0 mL AAF, depending on age, size and sex were
immunized by brachial vein route (wing vein). After
10 DPI, 2-3 mL of chicken’s blood was collected by
a wing vein and the serum sample tested
hemagglutination inhibition (HI), individually. The
birds were exsanguinated when with AIV antibody
titer reaches equal or over 1:256 titer at 14 DPI. A
booster immunization has been performed when the
AIV antibody titer was below 1:256 at 14 DPI. The
birds

systems (involving three antigens to seven of

were re-exposed to the antigen-adjuvant
adjuvants) by subcutaneous route in three to four
points with 0.25 mL dose. The immunogenicity
enhancing has been realized at 10 DPI by the serum
antibody re-tittered (Montanide ISA 206).

2.4.3.2 Avian Euthanized

Concern to cause minimum of pain and distress
time each chicken before the killing, was inoculated
with a combined mixture of sedative, muscle relaxant
and anesthetics (5 mg/kg of xylasin hydrochloride and
50 mgkg of
recommended by Massone [20] and the Guidelines for
Euthanasia of Animals [21]. On the 14 DPI, around <
1 d prior the exsanguination, the birds were off feed

ketamine  hydrochloride) as

regimen.

2.4.3.3 Blood Collection

The exsanguination by cardiac puncture used a
stainless steel needle attached to 60 cc syringes.
Filling the syringe with 2/3 of full capacity was
sufficient for a good separation of serum from the clot.
Firstly, the blood samples were incubated at 37 °C <2
h, and then at 22-25 °C by 18-24 h.

2.4.3.4 Serum Collection for Serology

The bird’s sera collected in tubes of 25-50 mL,
identified—labeled, centrifuged at 1,200x g during 15

min, decanted and stored in a new tube. Every serum
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collected was submitted to the quality control.
2.5 Quality Control

2.5.1 Sterility Guarantee

The absences of viable microorganisms of the
serum and antigens have carried out by conventional
methods for microorganism growth. In blood agar, 0.1
mL of each serum has sown while 0.5 mL of each
antigen was inoculated in sterile Brain heart infusion
(BHI) broth, and incubated at 37 °C. The sterility was
guaranteed because no microorganism has been
growing in 2 d and 7 d for agar and BHI, respectively.

2.5.2 Titration

To determine the concentration of virus and specific
antibodies each of antigens and serum samples were
tittered in HA and HI methods, respectively. The
similar titer in HA and HI test were pooling and
stocked at -70 = 5 °C and -15 £ 5 °C, respectively, and
the pooling data registered at laboratory notebook.

2.5.3 Neuraminidase Antibody Specificity

This methodology may be performing for

identification: AIV neuraminidase subtypes or
neuraminidase antibody specificity. The AIV antigens
were subtyping by the micro-neuraminidase-inhibition
assay using N1 to N9 in accord with international and
Brazilian rules [22, 23]. The neuraminidase inhibition
test identified different AIV N subtypes. When the
AIV and subtype-specific antibodies of reference
antisera reacted, blocked the
chromophore by the aldehyde NANA reaction with

thiobarbituric  acid,

formation of a
consequently no  color
development.

2.5.4 AIV H Subtypes Identification and Humoral
Antibodies Quantification

Conventionally, the identification of the AIV H

subtype antibodies specificity is carried on by HI test.

The basis this methodology is inhibition of HA when
a virus reacts with one subtype-specific antibody.
The paramount was the confrontation with a library
of reference (H1 to H16) reagents specifying AIV
strain of a single H subtype among multiples lineages

[24, 25], although it involves an extensive laboratory

support for the reagents production and optimization.
2.6 Statistical Analysis

The correlation between the quantity of antigens
used in the process of immunization and the HI
antibody titer obtained were evaluated by the Mantel

Haenszel chi-square test [26].

3. Results
3.1 AIV Master Seed

The production of low-pathogenicity AIV original
seed in eggs was successful. The antigenic proteins
haemagglutinin: HO, H1, H2, H4, HS, H6, H7, H8, HI,
H10, HI11, HI12, HI13, HI14, HI15, HI16 and
neuraminidase N1, N2, N3, N4, N5, N6, N8 and N9,
were determined. Seventeen (17) Al master seed
(antigens) subtypes produced lots reached HA titers
ranging 1:512 to 1:32 (Table 1).

3.2 Antisera

The HI/AI antibody titer of 15 antiserum lots
ranged from 1:4,096 to 1:256. The AIV subtypes
based on HA and NA antigenic protein were H1 to
H16, except the H12, and N1, N2, N3, N4, N6, N7,
N8 and N9 except NS5, respectively. The best HI titer
was 1:4,096 for the subtype HIN7. The AIV antibody
titer begun to decline on the 1:2 scale down lessening
1:2,048 in H2N9, H4N6 and H5N2; 1:1,024 for H3N1,
H7N1 and H13N6; 1:512 for HION9 and H14N1 and
1:256 for HONS, H8N4, HON1, H11N9, H15N9 and
H16N3 subtypes. To improve the antibody titers of
HIN7, H2N9, H4N6, HON1 and H16N3 subtypes an
ALV booster, in the same previous conditions, was
performed.

The quantity of different subtypes of AIV antigens
were inoculated in female = F (2.0-4.0 mL) and male
=M (2.5-4.0 mL) during the immunization process.
It was observed that the antigen HI1N9 using the
dose of 2.0 mL F and 3.0 mL M can be able to produce
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Table 1 Avian influenza (AI) master seed subtypes production, virus strain and hemagglutination (HA) titer produced.

Subtype name Virus strain Titer (HA)
HONS5 NWS-NS-7/10/06 1:512
HIN1 A/WTFWL/GA/218236-37/07 1:256
H2N2 A/CK/NY/3750-7/76 1:32
H2N9 A/PINTAIL/ALBERTA/293/77 1:256
H4N6 A/DK/CZEH/56 1:512
H5N2 A/TY/MN/- AFF-10/23/03 1:512
HO6NB A/TY/ONTARIO/63 1:256
H7N3 A/TY/UT/24721-10/97 1:128
H8N4 A/TY/ONTARIO/6118/67 1:256
H9N1 A/MAL/ALB/187/83 1:64
HI10N9 A/CK/FL/374688/05 1:256
HI11N9 A/DK/MEMPHIS/546/74 1:256
HI2NS5 A/DK/ALBERTA/60/76 1:256
H13N6 A/GULL/MD/704/779/81 1:512
H14N1 A/MAL/GURJEV/263/82-A/BEL/42 1:256
H15N9 A/SHEARWATER/WESTERN AUSTRALIA/2576/79 1:256
HI16N3 A/SHOREBIRDS/DE/172/06 1:64

Seventeen (17) Al master seed (antigens) subtypes produced, the virus strains used in production and the lots reached HA titers

ranging 1:512 to 1:32.

antibodies with the HI titer of 2°°. The antigen H4N6
using the dose of 2.0 mL F and 3.5 mL M can be
unable to produce antibodies with HI titer > 1:256
being necessary to make booster immunization, and
the final HI titer was 2”'". The antigens used the dose
2.5 mL in F and M, and the quantity of antibodies
produced was for HION9 2 and to H3N1 was 27"
When the doses used were as 2.5 mL F and 3.0 mL M
the antigen H13N6 could be able to produce the
quantity of antibodies 27'°. However, the HIN7 was
unable to be produced being necessary booster and the
HI titer final was 27>, When the antigen doses used
was 3.0 mL for F and M the subtype H8N4 was able
to produce HI titer of the 2 but the antigens HON1
and HI16N2 was unable to produce HI titer 2, being
necessary to make booster to get titer. The antigens
H6NS8 using the 3.0 mL in F and 3.5 mL in M can be
able to produce the quantity of the antibodies of 27,
The doses 3.5 mL in F and M with the following
antigens H14N1 got the HI titer 2”°, the H7N1 got the
HI titer of the 27'° and for the subtype H2N9 was
necessary booster immunization to reaching HI titer of
the 2. The antigen H15N9 used the doses 3.5 mL F

and 4.0 mL for production of antibodies and the HI
titer obtained was 2'8, however when the dose 4.0 mL
for F and M was used for H5N2 the HI titer was 2.
All antisera data submitted to Mantel-Haenszel
chi-square test to measuring the correlation among the
quantities of antigens inoculated in each Gallus and HI
titer attained. However, did not figure out a correlation
about them (p = 0.8882), suggesting the titers are
independent of the amounts of antigen used (Table 2).

3.3 AIV Master Seed before and after Inactivation

The AIV HA titer comparison between AIV master

seed before and after inactivation process
demonstrated a descending titer scale. The following
H2N9, H7N3, H11N9, HI5N9 and H16N3 subtype
viruses maintained the same original HA ftiter,
representing the rate of 5/14 (35.71%). In following,
the titer of inactivated H8N4 and HIN1 virus subtypes
or 2/14 (14.28%) dropped to llog2. Whilst the titer
differences for HIN1, HSN2, H6N8 and H12N5 virus
subtypes or 4/14 (28.57%) dropped 2log2.

The titer of inactivated virus still moving more

downwards, HION9 subtype viruses or 1/14 (7.14%)
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HA titers on the process of inactivation using 3-PL
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Fig. 1 Comparison of hemagglutination (HA) titers between AIV master seed (0 h) and with B-propiolactone (B-PL)
inactivated virus (18 h): (a) HIN1, H2N9, H5N2, H6N8, H7N3, H8N4 and HIN1 subtypes; (b) HI0N9, H11N9, H12N5, H13Ne6,

H14N1, H15N9 and H16N3 subtypes.

Table 2 Immune response induced by Al virus (AIV).

Statistic test df

Value Prob (p)

Mantel-Haenszel chi-square 1

0.0198 0.8882

The AIV chicken-inoculated and the immune answers elicited did not figure out in one correlation among them, independent of the

amounts of antigen used.

has fallen 3log2, and H13N6 and H14N1 subtypes or
2/14 (14.28%), drooped down 4log2 in the HA/AI
titer (Figs. 1a and 1b).

In immunization chickens, the comparison of AIV
antigen titration before (HA titter) and after of
immunization (HI titer) showed the 100%  titer
concordance to three (30%) H6NS, H§N4 and H15N9
subtypes. At the meantime, a significant increasing of
the ALV
immunization has been observed in 70% animals. The
AIV antibody titer (HI) increased 1log2 for three
subtypes (HION9, H13N6 and H14N1) (30%). The
animals immunized the H5N2, H9NI and HI16N3
subtypes (30% again) the HI titer growth 2log2.

antibodies titer against elicited by

Highlighting, although it was from one AIV H2N9
subtyped, the antibody titer elicited by immunization
growth 3log2 (Fig. 2).

3.4 AlV Inactivated Antigen Titration

Seventeen (17) lots of inactivated antigens with the
titer HA ranging from 1:256 to 1:16, encompassed H1
to H16 subtypes, except the H4 and N1 to N9 subtype,
except N7. In the AIV antigen inactivation assay, the
highest HA titer and the best result achievement were
for H2N9, H11N9 and H15N9 (1:256). In following
down H3NT1, H3N8, H5N2, H7N3 and H8N4 (1:128).
The HA titer decreased more to HIN1, H6NS8, H7N1,
H12NS5 and H16N3 (1:64) and for HON1, H10N9 and
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Fig. 2 Comparison of the HA titer (HA/AI) of the master seed antigen used in immunization process (black figure) and the
HI titer of antiserum produced (scorched figure).

Table 3 AIV subtypes inactivated antigens titrated by HA test (HA titer) as recommended international standard methods.

Antigen name HA titer
HINI 1:64
H2N9 1:256
H3NI1 1:128
H3NS8 1:128
H5N2 1:128
HONS 1:64
H7N1 1:64
H7N3 1:128
H8N4 1:128
HON1 1:32
H10N9 1:32
H11N9 1:256
HI12N5 1:64
H13N6 1:32
H14N1 1:16
H15N9 1:256
H16N3 1:64

Seventeen (17) AIV subtypes inactivated antigens produced, from H1 to H16 except H4 and lots reached HA titers ranging from

1:256 to 1:16.
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HI13N6 (1:32). The smallest HA/AI titer (1:16) was
for HI4N1 subtype (Table 3).

4. Discussion

The Asian human influenza outbreaks in 1997
caused by the AIV triggered the development of
to AIV diagnosis. The AIV

published protocols for laboratory diagnose tests are

several protocols

quite similar, conventionally performed to characterize
the virus by isolation in eggs followed the HA and HI
to subtypes identification and genomic analysis [27].
The AIV becomes a threatening to human health
worldwide by the ability to cross the borders through
infected migratory birds or human translocation
highlighted the necessity of an international standard
for the virus laboratory diagnosis [28].

In 2006 and 2007, the Ministério da Agricultura,
Pecuaria e Abastecimento (MAPA) has presented the
national prevention plan for Al conjoined with control
and the

contingence plan for Al and Newecastle disease,

and prevention of Newcastle disease,

respectively. Both plan intended to improve AIV and
Newcastle disease virus (NDV) laboratory methods in
accordance with OIE (World Organization for Animal
Health) standards to carry out defensive actions
against HPAI and NDV. The primordial purpose was
to produce the high quality diagnostic standard
under OIE

procedures  have

reagents expertise assistance. All

production performed under
biosafety facilities to avoid the virus dissemination for
environment.

In this work, the master seed production has been
performed in SPF-ECE to applying in diagnostic
routine. The concern to the AIV genetic variation, the
MSS production included 17 AIV samples isolated in
a poultry chickens and wild birds.

The best results of HA MSS titer was 1:512 for
subtypes HONS, H4N6, H5SN2 and HI13N6. The HA
titer was 1:256 to the following subtypes: HINI,
H2N9, H6NS, H8N4, HION9, HI11N9, HI2NS5,

H14N1 and H15N9. To the H7N3 subtype, the titer

was 1:128. The HON1 and H16N3 subtypes had the
HA titer of 1:64. The subtype H2N2 reached 1:32, the
lowest HA titer. Although, it was not for vaccine
production, the entire master seed produced have to
attend quality standards exigencies for sterility, purity
and safety [12, 27, 29].

In 1989, the high potential of toxicity and
carcinogenesis were demonstrate when B-PL have
been induced rat nasal carcinoma by the activation of
a new oncogene however, it had occurred when the
mouse were directly submitted to inhalation or by
topical administration [30]. The B-PL has been
strengthening  potential to AIV  inactivation

consequently the potential hazard of poultry
contamination with AIV avirulent strain avoided
when the virus samples were inactivated by B-PL
B-PL  has

successfully applied for a long time in the production

treatment, previously. The been
of several virus-inactivated vaccines and for virus
suspensions inactivation because it is able to modify
chemically the building blocks of nucleic acids and
proteins [31]. Structurally, B-PL is an organic
compound consisting of almost planar highly
strained four-membered ring included in the lactone
family with high energetic eletrophilicity [31] that in
aqueous solutions made it be able to react with
nucleophiles forming conjugates or adducts by
covalent bonds with target molecules, such as protein
or DNA [32]. Uittenbogaard et al. [31] suggested the
occurrence of at least one modification induced by
the treatment with B-PL in nucleic acid -either
deoxyguanosine, deoxyadenosine or cytidine
although, no reaction products were found from
thymidine and uracil. However, the B-PL affects
more intensively virus proteins reacting with
nucleophilic group (la or 2a amines) and possibly
blocking the viral infectivity. Bonnafous et al. [33]
suggested the loss of influenza virus infectivity
submitted to B-PL treatment was dose-dependent
after assayed the H3N2 strain to B-PL in various

concentrations ranging 2-1,000 pM. The virus
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infectivity put an end at 1 mM B-PL. A matter of fact,
the epithelial cells of the respiratory tract is the main
targets of the influenza virus. Even if, the surface
differences of HA among AIV and humans and
aquatic birds influenza virus [34], the AIV bulge
glycoprotein haemagglutinin binding to sialic acid
moieties on the surface of host cells and triggers the
membrane fusion [35]. Therefore, the fusion protein
is necessary for the effective infection and a possible
target for virus inactivation.

To determine the potency of inactivated virus for HI
test, the comparison of the titers of inactivated and
live virus was performed. The titration assays have to
achieve at least two goals: (1) to increase of titer of
master seed antigens; (2) optimized the inactivation
process in order to avoid a lower loss of titer in this
process. The HA titer the master-seed produced
ranging from 1:512 to 1:32 and the titer of the
antigens inactivated from 1:256 to 1:16. Those results
showed one loss of < 1log2 in 50% dos antigens live
only 2/14
produced have similar results was obtained by Jonges
et al. [36], whom reached a rate at least of 10 fold in
the reduction of HA titer and NA activity of the

human influenza virus applying B-PL. These results

inactivated. Unfortunately, subtypes

suggested the higher virus titer might be necessary in
the beginning of inactivation process to compensate
this loss. The B-PL inactivation mechanism remains
poorly understood and reactions not predicted may
occur. In contrast, for vaccine production, the
diminishing of the HA titer, antigenicity and NA
activity of the human influenza virus may compromise
the vaccine potency [37].

After the emergence of AIV in humans, the
necessity to knowledge the virus epidemiology and
ecology focusing the virus transmission from birds
to birds to human and the risk factors associated
with infection [38, 39]. However, the poultry AIV
infection may occur by very virulent viruses causing
the HPAI principally by H5 and H7 subtypes or by

low pathogenic Al (LPAI), causing milder disease

that can exacerbated by other infections or
environmental conditions [40]. In birds the AIV
sera-surveillance assays is most common to detect
antibody against to LPAI than HPAI [28, 35].
Particularly in wild birds including geese, shorebirds
and wild ducks, been the last one considered the
natural reservoirs of influenza A viruses [38-40]. In
the natural AIV infection, the birds prompt a
humoral and mucosal antibody immune response
[41]. Then, the AIV sera surveillance assays is
necessary and it is widely performed by HI
technique to identify the AIV into subtypes based on
the sera-groupings of 16 haemagglutinin and nine
neuraminidase [42].

By the way, Suarez and Schultz [41] asserted AIV
poultry infected naturally elicit the humoral immune
response systemic as well as mucosal antibody. In
both turkey AIV infected the
immunoglobulin M (IgM) and immunoglobulin Y
(IgY) are detected as 5 DPI and shortly after,
respectively. Then, similarly with other species the

chickens and

antibodies screen have to perform as early as 7 d
after infection [43]. The elicited of antibody by
chickens AIV infected may correlated with the
antigens titer inoculated. The level of humoral
antibodies measured by HI titer after 10 DPI and 14
DPI was supported by NVSL/USDA protocols. The
antibody titer elicited in 1/3 of immunized birds
reached > 1:256 at 10 DPI but, at 14 DPI, in all
immunized group sera the titer were similar > 1:256
or greater than 1log2 in the HI/AI test.

Yang et al. [44] applying a competitive ELISA
(c-ELISA) showed that chickens experimentally
infected with the HSN3 the NP antibodies NP were
measure on 7 DPI, but the antibodies elicited by
homolog antigens, the positive HI response occurred
in 14 DPI. It may occurred because the NP protein
could be prior expression in HA test [45].

The quality control of the immune reagents were
based the OIE/WHO standards methodologies [12, 24,
27].
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5. Conclusions

The necessity of AIV diagnosis to identify
endemic, epidemic and seasonal influenza strains
and other wildlife influenza subtypes that cross the
country’s borders elicited the development of
international standards. The Twinning Project (TP)
with OIE resulted in production of AIV-master seeds,
inactivated antigens and antiserum to attend the
necessities of Brazil and other South America
countries. The 17 AIV reference propagating to
production the best quality master seed and then, the
the H and N AIV
subtypification demonstrated the LANAGRO team
is able to produce specificity and sensitivity standard
reagents. Although, the titer of the AIV master seeds

AIV antigen inactivation;

produced should be increased to be better, all the

influenza reference reagents were successfully
produced.
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