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Abstract: 
Antibodies are formed in response to the entry of antigens so that they can identify and bind specific 

antigens. This study aims to detect antibodies that are formed due to infection or exposure to AI virus 

H5N1 subtype in domestic domestic waterfowl (especially ducks and sticks) which are thought to be the 

initial source of AI virus transmission in water birds in the surrounding areas of Tropical and Subtropical . 

Analysis of the presence of antibodies in the serum was done by HA and HI tests. Detection results on the 

formation of antibodies in the blood serum of domestic waterfowl showed that the birds were once 

exposed to the virus AI subtype H5N1. GMT value ti ter for Tropical regions higher bi He compared 

subtropical regions for the Ducks with a seroprevalence value to reach 100% of the entire species but the 

entire poultry samples tested did not show clinical signs of AI infection. 
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I. INTRODUCTION 

Avian Influenza (AI) H5N1 subtype since 1959 

has started to become epidemic in parts of the world. 

Asia, Africa, America, Australia and even Europe 

in a long period of time have been infected with the 

AI Virus (VAI), causing huge losses. This virus 

first attacked chickens. 

In 1959 it was reported that two groups of 

chickens were indicated as having AI viruses in 

Scotland. Then thousands to tens of thousands of 

turkeys were found dead around the UK and 

Canada and increasingly widespread in other types 

of birds including geese, ducks, quails and even 

wild birds. Hundreds of thousands or even millions 

of birds must be destroyed. AI virus began to enter 

Asia around 1994 in Pakistan and in early 2003 it 

was endemic to Indonesia 

Various types of poultry, mammals were also the 

target of transmission of the H5N1 Avian Influenza 

Virus (VAI) subtype is no exception in humans. 

Data reported to WHO, from 2003 to 2010 there 

have been 503 cases of Avian Influenza (AI) in 

humans with a mortality rate reaching 59.4% or 

about 299 cases of death. 

Wild waterbirds, especially those belonging to 

the Anseriformis (ducks and swans) and 

Charadiformis (seagulls and shorebirds), are 

carriers of all varieties of subtypes of influenza A 

viruses, and are therefore very likely to be natural 

reservoirs for all influenza viruses [1] [2]. 

Comparison of Detection of Antibodies Due to Exposure to 

AI Virus Sub type H5N1 in Ducks in the tropics compared to 

subtropical areas 
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Data on cases that have occurred in the Banten 

area of Indonesia, quoted from a report by the 

Ministry of Agriculture, states that since the end of 

August 2003 to the end of January 2004 there have 

been at least 4.7 million deaths in poultry [3]. 

Avian influenza A viruses usually do not cause 

disease in their natural reservoirs because the virus 

is in a low phatogenic or low pathogenic condition 

so that it only results in decreased egg production 

that is mild and temporary, or decreases weight gain 

in broilers [4]. Low pathogenic Avian Influenza 

Virus (LPAIV) strains can be transmitted from 

reservoir birds to susceptible poultry such as 

chickens and turkeys. 

In poultry species, the reservoir is the cause of 

several cycles of transmission, the strain (strain) of 

the virus can undergo a series of mutations that 

adapt to the new host. Influenza A subtypes H5 and 

H7 not only undergo an adaptation phase with the 

host but can also change rapidly through mutations 

into a highly pathogenic form (Highly Pathogenic 

Avian Influnza Virus, HPAIV), which is capable of 

causing malignant and deadly systemic diseases 

quickly [5 ] 

From the results of research conducted in 2007-

2011 it was proven that waterfowl with the species 

of Kowak Malam (Nycticorax nycticorax), Big 

Egret (Casmerodius albus), Medium Egret (Egretta 

intermedia), Small Egret (Egretta garzetta) and 

Egret Egret (Bubulcus ibis) ) in the Tropical and 

Subtropical Areas that have been exposed to AI 

subtype H5NI [6] [7]. The pattern of interaction 

between wild poultry and domestic poultry kept 

under the backyard system is known to be very 

close, so there is a suspicion that domestic poultry 

in the tropical area have been exposed to the H5N1 

subtype VAI. 

Exposure to this virus in domestic poultry can 

cause death in community pet birds. This will 

directly affect the socio-economic conditions of 

poultry farmers. To prove the suspicion of the 

presence of antibodies due to the entry of H5N1 

subtype VAI in domestic poultry, a study of H5N1 

subtype VAI seroprevalence test was carried out on 

domestic domestic poultry of the community 

around the tropical and subtropicalarea . 

This study aims to detect antibodies formed due 

to infection or exposure to the H5N1 subtype AI 

virus in community pet ducks which are thought to 

be the initial source of AI virus transmission. 

II. LITERATURE REVIEW 

 

Antibodies are special substances that are formed 

by the body in response 

to antigenic s timulation. All antibody molecules 

belong to a special class of serum proteins called 

globulins, although not all serum globulins are 

antibodies [8]. Antibodies are also called 

immunoglobulins (Ig) [9]. 
Antigens are foreign compounds that enter the 

body and can stimulate the immune response or 

antibodies. An antigen is functionally divided into 

immunogen or hapten. Immunogens are substances 

that can cause an immune response. Immunogens 

can be interpreted as antigens that can stimulate the 

immune system very strongly, especially in the 

context of protective immunity against pathogenic 

organisms. Whereas hapten is a molecule that can 

react with antibodies but does not stimulate the 

formation of direct antibodies [10]. 
Antibodies are formed in the body in response to 

the entry of antigens so that they can recognize and 

bind to specific antigens. Therefore antibodies can 

help the process of destruction and annihilation of 

antigens. Antibodies are very specific in 

recognizing the antigenic determinants of an 

antigen so that if an organism has several antigenic 

determinants, the body will produce several 

antibodies according to the type of epitope that each 

microorganism has. Each antibody has at least two 

identical sites that can bind to antigenic 

determinants called antigen-binding sites. The 

number of antigen-binding sites for each antibody is 

called the valence of the antibody [9]. 
Antibodies are formed by plasma cells derived 

from β cell proliferation due to stimulus from 

antigens. Specifically formed antibodies will bind 

to similar antigens that re-enter the body [9] [10]. 
The mechanism of antibody formation conveyed 

by Burnet explains that cells that play a role in the 

immune process, namely lymphocyte cells can only 

bind to one antigen or group of antigens that are 
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closely related. Each individual has a collection of 

different lymphocyte cells and can react with a 

specific antigen. When antigens enter the body, 

they will be immediately bound by the appropriate 

receptors on the surface of lymphocyte cells, then 

lymphocyte cells will proliferate to form one 

clone. Some of the clone cells will form antibodies 

and some others will spread through the circulation 

of blood and lymph nodes into the body's tissues as 

reserves of cells that are sensitive to these antigens 

(memory cells). Then certain β cells will 

differentiate quickly and secrete antibodies that are 

specific to certain antigens. If the same antigen 

enters the body for the second time, the antigen will 

be recognized by memory cells, resulting in the 

formation of faster and more numerous anti-

substances [9]. 
The basic structure of an antibody shaped like 

"Y" has 4 protein chains composed of two light 

polypeptide chains (light chains) and two identical 

heavy chain polypeptides (heavy chains). Each of 

these chains will be connected by disulfide bonds 

(Figure 1) 
 

 
Figure 1. Structure of antibody molecules (Source: 

http // www.biology.arizona.edu/ immunologl) 
The specifications of antigen-antibodies in 

forming an immune response are in the two arms of 

Y by comparing the sequence of amno acids from 

different antibody molecules. The branching 

contained in Y is able to determine the role of 

antibodies in the entry of certain antigens into the 

body through the body's immune response [9] 
The AI subtype specification of H5N1 which is 

endemic in Asia includes influenza type A viruses, 

which are classified as the family of 

Orthomyxoviridae. This virus has diameters of 80 

to 120 nm virions in the form of filaments, and 

consists of eight different segments of negative-

stranded RNA. This virus is included in the type of 

host-specific virus, meaning that it has certain 

specific hosts. This particular host is where the 

virus breed and has the potential to spread through 

certain activities, the types of animals that host AIV 

(H5N1) are poultry [11]. 
A very virulent strain that is more likely to cause 

death is from the influenza A subtype H5N1 

virus. Because it has the potential to spread quickly 

among avian populations. This virus is also capable 

of attacking humans through air that has been 

contaminated by the virus. AIV can survive in 

water for up to 4 days at 22
o
C and more than 30 

hours at 0
o
C. This virus can die on heating 60

O
C for 

30 minutes or at 56
O
C for 3 hours. In addition to 

heating, this virus can die with detergents, 

disinfectants such as formalin or iodine-containing 

fluids [11]. 
The H5N1 subtype bird flu virus was first 

reported in Indonesia at the end of 2003. From 2003 

to 2008 31 of 33 provinces were infected with bird 

flu and 294 out of 498 districts / cities with a total 

of 13 million poultry deaths. Two regions or two 

provinces that are still free from bird flu are North 

Maluku and Gorontalo Province [12]. 
The outbreak of the H5N1 subtype bird flu virus 

in Java, Sumatra, Sulawesi and Bali shows the 

sporadic spread of this virus in various different 

locations. Research conducted by the FAO since 

April 2011 in 29 of 33 provinces (88%) in Java, 

Bali, Sumatra, Sulawesi and Kalimantan showed as 

many as 231 poultry farms(mainly backyard farms) 

of 2,131 villages have been exposed to the AI virus, 

with 202 villages being newly infected areas. In 

May 2011, poultry farms (mainly backyard farms) 

in 110 villages (6%) of 1,825 villages were exposed 

to AI viruses, with 77 villages being newly infected 

areas. These infected areas are on average 

concentrated on the islands of Sumatra and Java  

(1), . The cumulative number of AI infections in 

humans in Indonesia from 2005 to April 2012 was 

188 cases with 156 deaths [13]. 
H5N1 virus infection begins when the virus 

enters the host cell after a spikes virion attaches 

with specific receptors on the surface of the host 

cell. Virions will infiltrate the cytoplasm of cells 

and will integrate their genetic material in the 
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nucleus of host cells, and with the genetic 

machinery of host cells, viruses can replicate to 

form new virions, and these virions then re-infect 

surrounding cells [14] . 
Influenza viruses attach to host cells by binding 

to hemagglutinin (HA) in viruses with 

oligosaccharides on cell surfaces that have terminal 

sialic acid. HA in AI viruses tends to attach to sialic 

acid which binds to galactose with the α-2,3 

(SAα2,3Gal) bond, whereas viruses that normally 

attack humans bind to the SAα2,6Gal 

bond. Epithelial cells in the human respiratory tract 

only have SAα2,6Gal receptors, whereas in the 

digestive tract of ducks (a common location for 

replication of flu viruses in ducks) generally have 

SAα2.3Gal receptors [15]. 
Theoretically, AI viruses should not be able to 

attach to human respiratory cells due to these 

receptor differences. However, by changing only 1 

amino acid, the receptor configuration can be 

changed so that receptors in humans can be 

recognized by the AI H5N1 virus [14]. 
Avian Influenza virus is transmitted through 

direct contact with infected birds and 

indirectly. Infection with direct contact if exposed 

to feces, respiratory fluid or eye excretions from 

infected birds [16]. 
Poultry can be infected indirectly when in contact 

with surfaces or material contaminated with viruses, 

such as feces, water and food. Feces that dry and 

break into powder can be breathed through the air 

by humans or other animals. The infectivity period 

of avian influenza viruses that occur in the stool and 

saliva is very dependent on the level of virus 

concentration, pH, and temperature. Avian 

influenza virus can no longer be detected outside 

the host body if it passes from four weeks after 

infection [17]. 
Avian Influenza virus contamination can occur in 

surface water (ponds, rivers, lakes), groundwater, 

and rainwater reservoirs. Of all the above water 

sources, surface water has a higher potential 

contamination of the Avian Influenza virus. Factors 

that influence the survival of the virus in water are 

very dependent on temperature, pH and 

salinity. Generally the viability of the Avian 

Influenza virus decreases if salinity increases and 

increases if the pH is below neutral [17]. 
Spread within groups of poultry farms depends 

on the form of maintenance, in groups released in 

dirty areas and direct contact and mixing with other 

animals, the spread of infection takes place more 

quickly than that maintained in cages, but it also 

takes several days for complete transmission to 

occur. Often only a part of the cage is affected [18]. 
AI virus transmission can occur among others 

from wild birds to poultry, fellow poultry, and 

poultry to humans. The effectiveness of AI virus 

transmission from chicken to chicken is not in 

doubt [19]. Most AI patients in humans have direct 

contact experience with infected farms, at least 1 

week after the death attack on the farm. Cases of 

human-to-human transmission caused by aerosol 

particles have never been encountered [20]. 
The spread of the AI H5N1 virus that occurs is 

mostly caused by poultry breeding and trade 

activities. It is possible that sick wild birds then 

migrated to spread the H5N1 virus during its 

migration. Human activities have more potential to 

spread the H5N1 virus. Feeding, then livestock 

equipment and vehicles in and out of the farm can 

be contaminated with faeces or respiratory secretion 

from infected birds, then transmit the H5N1 virus to 

other birds or humans [4] [21]. 
Waterfowl is thought to play a role as a reservoir 

of HPAIV subtype H5N1. Waterfowl, which is a 

natural reservoir of AI viruses, provides a great 

opportunity for the emergence of various sub-types 

of combination HA and NA when the replication of 

the virus in the digestive tract [21]. The HPAIV 

H5N1 strain causes only mild clinical symptoms in 

ducks, but continues to secrete the virus (viras 

shedding) along with its feces continuously, thus 

potentially spreading pathogenic viruses to other 

birds and (even) humans [11]. Research conducted 

by Susanti, et al. in 2007 in West Java (avian 

influenza number 2 endemic area in Indonesia [17] 

showed that the prevalence rate was 6.67% for 

ducks, 6.49% for ducks and 5.48% for stakes. 

These data showed that waterfowl (ducks) , stuck, 

goose) has the potential as a source of transmission 

of the H5N1 AI virus to land birds and humans [20]. 
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Ducks, sticks and geese (the Anatidae Family), 

commonly known as waterfowl, are natural hosts of 

the Low Pathogenic Avian Influenza Virus (LPAIV) 

which have been well studied, and are the only 

group of birds where the virus is found. throughout 

the year in wild populations [4]. In the body of 

waterfowl (ducks, sticks and geese) there is a 

balanced tolerance, where the replication of the 

virus occurs efficiently and shows no clinical 

symptoms. The inability of waterfowl to eliminate 

the virus completely, causing waterfowl to be a 

convenient reservoir for the growth of the 

virus. Nevertheless, waterfowl has a mechanism to 

control the negative influence of pathogens from 

the environment and a protective innate immune 

response [19]. 
Waterfowl is the wild bird that was most infected 

at the time of massive death due to bird flu in China 

in 2004/2005, and is also a group of wild bird 

species that are commonly infected in several 

deaths when the virus spread from East Asia to 

West Asia and Europe. Ducks, mentok and geese 

are a group of 150 waterbirds and spread all over 

the world. Generally medium to large, with a heavy 

body, long neck compared to body size, webbed 

feet, and in most species have wide and blunt 

beaks. Some species, especially ducks, mentok and 

geese have been domesticated as cattle for 

thousands of years [4] 
Hemagglutination inhibition test 

(Hemagglutination-inhibition / HI) is a test that can 

be used to detect the presence of antibodies in the 

blood. Because in this test homologous antigens are 

used so that antigen-antibody bonds will occur, 

which then the virus will not be able to attach or 

bind to the red blood cell membrane receptors and 

agglutination will not occur. HI test has a function, 

among others, as a means to identify certain types 

of antibodies by looking at reactions between 

homologous antigens that have been known with 

their antibodies, and to find out antibody titers by 

reacting between the serum that the antibody wants 

to know with known standard antigens [5]. 
HI test has two methods, namely α and β 

methods. The α method is often used to test the type 

of antigen by diluting the antigen. The advantage of 

this method is that it can identify antigens without 

doing HA testing first. However, this test requires 

antibodies in large quantities and high enough 

titers. While the β method can be used to identify 

antibodies and count antibody titers or test the type 

of antigen by diluting the antibodies with a fixed 

amount of antigen, the number of antibodies used is 

small and the antibody titer can be identified , the 

final limit on the highest dilution that is able to 

completely inhibit agglutination is called End point 

[5]. 
HI testing can be done either macro or 

microtitrating, depending on the reagents used. The 

only difference between the two methods is the 

standard volume of reagents and viruses used. In 

macrotitration, the standard virus used is 8HAU 

(Hemagglutination Unit) or 10 HAU, while in 

microtitration the standard virus used is 4 HAU [22] 
 

III. RESEARCH METHOD 

Sampling Method 

Taking samples in tropical regions conducted in  

July-August 2019 and in the subtropical region in 

December 2018- January 2019 . The equipment 

used for sampling is 1 ml syringe, 2ml micotube , 

PBS. 

Pet duck breeder silent bil eggs as many as 10 

items each time and do as much as 3 

repetitions .eggs from breeders are taken part of 

their yolk eggs and then mixed with the same 

proportion as PBS then carried out 8000rpm 

centrifuge for 10 minutes . Supernatants are 

collected and used for antibody tests . 

Making a 1 % RBC suspension 

HA testing and microtechnical HI require 

erythrocyte suspension with a concentration of 1 % 

obtained by: chicken blood is taken through the 

brachial vein using a syringe and a needle taken as 

much as 3 ml then put in a venoject tube that has 

been filled with anti-coagulant EDTA. The blood 

was centrifuged for 5 minutes at 2500 rpm. The 

supernatant is removed and the remaining deposits 

are washed by adding PBS, then centrifuged again 

for 5 minutes. After the sludge returns, the 

supernatant is removed. The washing was repeated 

three times in the same way to obtain a 100% 

erythrocyte suspension. Erythrocyte suspension 
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with a concentration of 1 % is obtained by adding 

PBS to a concentration of erythrocytes 1 % [5]. 

Evaluation of antibody titers against AI viruses 

To test for the presence of AI virus H5N1 subtype 

in a blood sample, OIE recommends that it is 

performed by a hemagglutination inhibition (HI) 

inhibition method [5]. 

Hemagglutination Test (HA) HA test is carried 

out to get the standard 4 HAU virus. The work 

process begins by inserting 25 µl PBS into 12 wells 

on a microplate (v bottom microplate), then 

inserting 25 µl of H5N1 subtype AI virus into the 

first well. The virus is homogenized by sucking and 

removing it back with a micropipette at least 5 

times then transferred to the 2nd well. Shaking is 

done again until the 12th well. Furthermore, each 

well was added 25 µl PBS and 1% red blood cell 

suspension as much as 25 µl, incubating 20-40 

minutes. Then the virus titer was observed [5]. 

Hemaglutination Resistance Test (HI) The HI test 

was carried out by the β method and using antigens 

in the form of inactivated H5N1 virus on a 4HAU 

titer of 25 µl and 1% blood cells. A total of 25 µl 

PBS was inserted into each v bottom microplate 

well, then mixing 25 µl of the test serum into each 

test well , the solution was homogenized. The yolk 

supernatant diluted in the first well was transferred 

to the second well and homogenized again, then 

transferred to the third well and so on until the 12th 

well. After adding 25 µl of standard virus (4HAU), 

shake it by shaking the microplate slowly so that all 

the liquid in the microplate is homogeneous, 

incubating at room temperature for 20-40 minutes. 

After that add 25 µl of 1% red blood cell suspension 

to each test well. Shake the microplate, incubate at 

room temperature for ± 30 minutes, observe the 

virus titer [5]. 

To calculate the average antibody titer the GMT 

(Geometric Mean Titer) calculation is used. The 

calculation formula is as follows [5]: 

GMT Log2 = (Log2 t1) (S1) + (Log2 t2) (S2) + 

(Log2 tn) (Sn) / N 

Information : 

N = Number of serum samples observed 

t = antibody titer at the highest dilution (which 

can still inhibit agglutination of red blood cells 

S = Number of samples of titans 1 

n = antibody titer in the nth sample 

Then the T test was performed to compare the 

antibody titers of tropical and subtropical regions 

 

IV. RESULT AND DISCUSSION  

a.                             Antibody titers in the tropics 
Based on research that has been done, it is 

obtained that anti-AI A / H5 antibodies can be 

detected in duck egg yolk in tropical with the HI 

test. This shows that the yolk contains antibodies as 

well as blood serum which can be used as a 

serological test. According to  (23)(2), the main 

humoral antibody in poultry is Immunoglobulin Y 

or commonly called IgY, first discovered by 

Klemperer in 1893 which illustrates the existence of 

passive immunity against tetanus toxin which is 

passed from parent to child. IgY transfer starts from 

serum to egg yolk and in the next stage is IgY 

transmission from egg yolk to embryo. that specific 

antibodies (IgY) present in the blood of a hen can 

be transferred properly to the eggs in sufficient 

quantities. The concentration of IgY in egg yolk 

reaches 10 to 20 mg / ml (24)(3). 
The results shown in table 1 can be seen that 

there are differences in the egg inhibition of egg 

inhibition between some farms with intensive, 

semi-intensive and extensive nomadic maintenance 

systems 
Table 1 . Comparison of HI duck eggs at each 

farm 

TREATMENT F1 F2 F3 F4 F5 

M1 203.19 222.86 181.02 256.00 64.00 

M2 181.02 228.07 161.27 222.86 73.52 

M3 181.02 256.00 161.27 222.86 73.52 

TOTAL 565.23 706.93 503.56 701.72 211.03 

MEAN 188.41 c 235.64 e 167.85 b 233.91 d 70.34 a 

Remarks: - the same notation on the same line 

shows no difference 
- M: pick up at week to 
- F: farm (1,3: semi-intensive; 2,4: intensive; 5: 

extensive nomadic) 
  
b. comparison of antibody titers in the tropics to 

subtropics 
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Based on the T test analysis of regional 

variables provide a real difference between the 

value of GMT subtropical areas compared with 

tropical area GMT . The level of subtropical 

area antibody titers 6.9-21.1, while the range 

of tropical antibody titers in the range 70.3 to 

235.6, the highest   antibody titer is difarm 2 as 

presented in Table 3 . 
The effectiveness of antibody titers for eggs 

in subtropical diarrhea showed that most of the 

yolk eggs, 20 (40%) did not have protective 

antibodies, and about 30 (60%) had protection 

from Avian influenza virus attacks as shown in 

Table 2 
The protection of egg yolk antibody titers in 

the Tropical area showed that most of the duck 

yolk ie 1 (2%) did not have protective 

antibodies, and about 49 (98%) had protection 

to ducks from Avian influenza virus attacks as 

presented in Table 2              
  

Table 2 . Protection of duck egg yolk 

antibody titer in Tropical area and Subtropical 

area 
Titre Tropical Subtropical 

amount Percentage amount Percentage 
Not 

protective 

<2 4 

1 2% 20 40% 

Protective> 

2 4 
49 98% 30 60% 

Total 50 100% 50 100% 

  
The results of this study indicate that laying 

ducks from both pet regions in subtropical and 

tropical areas are more protective by the Avian 

influenza virus. Avian influenza virus infection 

in ducks may occur directly or in contact with 

materials / equipment, poultry or other 

animals. According to  (25)(4)that cats can act 

as spreaders of the Avian influenza 

virus. Avian influenza infection rates in cats 

according to (26)(5)are very high, and the 

epidemiology of bird flu in West Java is 

strongly influenced by the presence of wild cats. 
The results of the hemaglutination inhibition 

assay (HI test) and seroprevalence values of 

duck egg yolk samples obtained from farms 

around the Tropical and subtropical areas 

showed that the three duck bird species had 

been exposed to AI virus H5N1 subtype. The 

average value of the titer to be a convenient 

reservoir for the growth of viruses. Between 

viruses and reservoirs there is a good tolerance, 

so that the replication or propagation of viruses 

in the body of poultry can occur efficiently 

(27).(6) 
  
Table 3 . HI Test Results for duck egg yolk 

samples in Tropical area and Subtropical area 

 Farm Tropical area  GMT Subtropical area  GMT  

1 188.408669 11,313 

2 235.643672 16 

3 167.853042 18,379 

4 233,907296 6,964 

5 70,3444631 21,112 

  
Comparative HI test results were carried out 

on duck egg yolk samples in five farms in the 

subtropical region that showed the formation of 

antibodies likely due to exposure to antigens in 

the bodies of these birds. The formation of 

antibodies in the body is a response to the entry 

of antigens. Antibodies can immediately 

recognize and bind to specific 

antigens. Antibodies are very specific in 

recognizing the antigenic determinants of an 

antigen so that if an organism has several 

antigenic determinants, the body will produce 

several antibodies according to the type of 

epitope that each microorganism 

has. Antibodies can assist the process of 

destruction and the destroyer 

of an antigen ( 26 ) .  

Antibodies are formed by plasma cells 

derived from β cell proliferation due to 

stimulation from antigens. Specially formed 

antibodies bind to similar antigens that re-enter 

the body. The antibody formation mechanism 

delivered by Burnet explains that cells that play 

a role in the immune process, that is, 

lymphocyte cells can bind to one antigen or 

group of antigens that have a nearly similar 

relationship. 
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Each individual has a different collection of 

lymphocyte cells and can react with antigens 

specifically. If the antigen enters the body, it 

will soon be bound by the appropriate receptors 

found on the surface of lymphocyte cells, then 

lymphocyte cells will multiply to form one 

clone. Some clone cells will form antibodies 

and others will spread through the blood 

circulation and lymph nodes to body tissues as 

reserves of cells that are sensitive to antigens 

(memory cells). Certain β cells will 

differentiate quickly and release antibodies that 

are specific to certain antigens. If the same 

antigen enters the body a second time, the 

antigen will be recognized by memory cells, 

resulting in the formation of faster and more 

numerous anti-substances (26). 
The HI test with positive results indicates the 

presence of antibodies that indicate an infection 

or exposure to the H5N1 subtype AI virus in 

the animal's body. Antibodies are formed in 

response to the presence of antigens and will 

react specifically with these antigens through 

immunoglobulin proteins. Apart from the HI 

test, the presence of specific antibodies to 

proteins can also be detected by 

immunoprecipitation in agar and ELISA 

(28)(7). 
The absence of clinical symptoms of AI 

infection in animal testing is estimated because 

domestic poultry are exposed little by little so 

that this exposure is able to stimulate the 

emergence of anti-H5N1 antibodies but not 

enough to cause clinical symptoms 

(23)(2). High titer values in domestic poultry 

indicate that the poultry is exposed to the virus 

continuously. This explains that the source of 

the AI virus comes from domestic birds and the 

pattern of transmission that occurs is from 

domestic birds to wild water birds. Low titer 

values in wild waterbirds indicate that these 

birds are only occasionally exposed to AI 

viruses, that is when foraging in ponds or rice 

fields. Wild waterbirds can be infected with AI 

virus H5N1 subtype from domestic birds when 

they come into contact with surfaces or 

material in wetlands where they collectively 

feed (29)(8). AI virus H5N1 subtype is able to 

survive in water within a period of four days at 

a temperature range of 22 
0
C (30)(9). 

Avian Influenza virus contamination occurs 

in surface water (ponds, rivers, lakes), 

groundwater, and rainwater reservoirs. The 

entire water source has a higher potential 

contaminated with Avian Influenza 

virus. Factors that influence the survival of the 

virus in water are very dependent on 

temperature, pH and salinity. Generally the 

viability of Avian Influenza virus decreases if 

salinity increases and the pH is below 

neutral(31)(10). 
 

V. CONCLUSIONS 

Anti-AI A / H5 antibodies can be detected in 

duck yolk. Anti-AI A / H5 antibody titer in duck 

egg yolk in the tropical area is higher than in the 

subtropical area. There is a difference in the 

sampling location of the anti-AIA / H5 antibody 

titer in duck yolk. The highest anti-AI A / H5 

antibody titers originating from vaccination or 

infection in duck yolk come from the second farm . 
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