
Journal of Biological Researches: 20 (1-6) 2015 

THE PREVALENCE OF H5N1 INFLUENZA VIRUS ON POULTRY 

AT TRADITIONAL MARKET IN SEMARANG, INDONESIA 

  
R. Susanti 

Department of Biology, Faculty of Mathematics and Natural Sciences, Semarang State University. Kampus Sekaran Unnes, 

Jl. Raya Sekaran Gunungpati, Semarang, Central Java, Indonesia. Post code: 50229 

e-mail : rsant_ti@yahoo.com 

 

ABSTRACT 
Traditional market is a potential source of the spread of avian influenza virus. This research is aimed to determine the prevalence of avian influenza virus 
(AIV) subtype H5N1 on poultry sold in traditional market in Semarang City. Fifty-five poultry samples sold in six traditional markets in Semarang City; 

i.e. Karangayu market, Mangkang market, Gunungpati market, Rejomulyo market, Gayamsari market and Karimata market taken from its cloaca swab. 

Further, cloacal swab samples grown in pathogen-free chicken embryos aged nine days. Then, it incubated for four days at 37 °C. Allantoic fluid then 

collected and tested to agglutinate red blood cells. RNA extracted from the samples showed haemagglutination activity. Reverse Transcriptase-Polymerase 

Chain Reaction (RT-PCR) applied to identify the subtype of AIV using the specific primer H5 and N1. The PCR product resulted from RT-PCR then 
visualized using electrophoresis. The results showed that four AIV subtype H5N1 isolates have successfully isolated from cloacal swab samples (7.27%) 

with the distribution of 2 isolates were from Mangkang Market (28.57%), 1 isolate was from Rejomulyo Market (7.69%) and 1 isolate was from Karimata 

Market. The prevalence of AIV subtype H5N1 was 28.57% in Mangkang market, 7.69% in Rejomulyo market and 9.09% in Karimata market. The 
prevalence values of each species were 7.89% in chicken and 9.09% in the wild duck. According to this result, poultry sold in traditional market in 

Semarang have a potential source of AIV subtype H5N1. 
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INTRODUCTION 

During the last years, world attention including 

Indonesia, were focused on the outbreak of avian influenza 

virus (AIV) subtype H5N1. The outbreak of AIV has 

caused mass death of poultry and even human. 

Nevertheless, the transmission of H5N1 from human to 

human has never been reported  (Buxton et al. 2000; The 

Writing Committee WHO 2005; Kandun et al. 2006). The 

more the case of zoonotic transmission of human, the more 

the potential for pandemic issue. In addition, the AIV  

transmission to human is still considered as directly from 

chicken or the environment contaminated with AIV (Smith 

et al. 2006). The pandemic happens when new subtype of 

AIV can across the host barrier, such as between chicken 

and mammal, as well as human. H5N1 has potential as the 

cause of the influenza pandemic on human through two 

mechanisms. First, a direct virus infection by influenza 

strain will trigger reassortment causing AIV subtype H5, 

which transmit from human to human. Another alternative 

is direct mutation of H5N1 AIV that able to spread from 

human to human (Russell & Webster 2005). 

Until recently, all highly pathogenic avian influenza 

(HPAI) virus plague is caused by an influenza from 

subtypes H5 and H7. The primary factor in the spread of 

HPAI virus is the distribution of poultry through human 

mobility (WHO 2004). Another factor is the bird migration 

(Capua & Marangon 2006; Chen et al. 2006). The analysis 

of global distribution of H5N1 AIV in Asia showed that 9 

out of 21 viruses introduced into Asian countries was from 

poultry trading or poultry products. Bird migration also 

plays a role in the distribution and introduction of H5N1 

AIV to 3 out of 21 Asian countries. In addition, the 

introduction of H5N1 AIV on 20 out of 23 European 

countries occurred through bird migration. In Africa, 2 out 

of 8 countries experienced introduction of H5N1 AIV 

through poultry trading and 3 out of 8 countries through 

bird migration (Kilpatrick et al. 2006). The introduction of 

H5N1 AIV to Indonesia happened more than once (Susanti 

et al. 2008a). The causes of AIV spreading is probably due 

to wild bird migration (Capua & Marangon 2006; Smith et 

al. 2006). In addition, it caused by the bird trading bird 

products (Smith et al. 2006) or inter-locations 

transportation (Kuiken et al. 2006). 

In Indonesia, the poultry farm is mainly managed by a 

traditional system causing the spreading potential of AIV in 

Indonesia. Many poultry and waterbirds farming use the 

house environment without caging system. The AIV 

prevalence on waterfowl in domestic rearing system in 

West Java is relatively high. The prevalence was 6.67% in 

poultry, 4.85% in ducks and 4.04% in wild ducks (Susanti 

et al. 2008b). The large number of waterbirds as reservoir 

of H5N1 AIV has risen the risk of virus transmission to 

land birds and mammals including human (Xue et al. 

2007). The transmission of AIV from waterfowl to other 

birds has often proven from poultry market. At the market, 

the contact between waterfowl to other birds is unavoidable 

(Capua & Marangon 2006; Gilbert et al. 2006; Xue et al. 

2007). The traditional poultry markets sell chickens, ducks, 

wild ducks, geese, and birds that come from many areas. 

Start with the markets, the potential infectious AIV will 

spread to other fields. In the market, the poultry was placed 

densely in selling area. This condition facilitated the AIV 

spread between birds (Antara et al. 2009). Remembering 

that market is a potential place for the spread of AIV, the 

prevalence of AIV subtype H5N1 on poultry sold in 

traditional market in Semarang city, Central Java, Indonesia 

need to be carried out 
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MATERIALS AND METHODS 

Sample preparation 

This study was an exploratory study. In this study, 

the samples were chicken and waterfowl sold in 6 

traditional markets in Semarang, i.e. Karangayu, 

Mangkang, Gunungpati, Rejomulyo, Gayamsari, and 

Karimata. Randomly, fifty-five samples were taken from its 

cloacal swab (Table 1). The cloacal swabs were rubbed and 

then inserted into the tube containing transport medium i.e. 

glycerol-phosphate buffer saline (WHO 2002). The tubes 

were  labeled and then they placed in the cool box 

containing ice packs. 

 

Table 1. Cloaca swab samples from each market by bird 

type 
Market Species Number 

of 

samples 
Indigenous 

chicken 

Duck Wild 

duck 

Goose 

Karangayu 8 - - - 8 

Mangkang 7 - - - 7 

Gunungpati 6 - 2 - 8 

Rejomulyo 5 4 4 - 13 

Gayamsari 8 - - - 8 

Karimata 4 - 5 2 11 

Total 38 4 11 2 55 

 

Virus propagation  

The samples were cultured in the specific pathogen-

free embryo aged nine days. Firstly, the egg swabbed with 

alcohol 70% then bored by the egg puncher. Inoculum was 

then inserted into the egg cavity that have been incubated in 

the room temperature for 30 minutes. The swabs were 

inoculated in the allantoic cavity of the egg and incubated 

at a temperature of 37 °C and daily observed for four days. 

The allantoic fluid was collected to identify the capability 

to agglutinate the red blood cell (WHO 2002).  A quick 

agglutination test was performed by mixing one drop of 

allantoic fluid with 5% chicken red blood cell (v/v). The 

existence of the virus was shown by red blood cell 

agglutination within 15 seconds after mixing. Allantoic 

fluid that showed the positive result were tested using U 

bottom microplate (Nunc). The hemagglutination test of 

allantoic fluid was conducted based on prevailing standard 

procedure (WHO 2002). 

RNA Virus Extraction     

Positive-tested allantoic fluid based on HA test was 

extracted for its RNA. The RNA isolation applied in this 

study was Trizol
®
LSReagent (Invitrogen) and performed 

based on the producer’s instruction. RNA solution stored at 

a temperature of -20 °C until RT-PCR performed.  

Identification of AIV subtype using RT-PCR 

AIV subtypes H5 and N1 were recognized using 

reverse transcriptase-polymerase chain reaction (RT-PCR) 

using primer H5-1 (5’GCCATTCCACAACATACA 

CCC’3) and H5-3 (5’CTCCCCTGCTCATTGCTATG’3) 

(WHO 2005) as well as CU-N1F (5’GTTTGAGTCT 

GTTGCTTGGTC’3) and CU-N1R (5’TGATAGTGTC 

TGTTATTATGCC’3) (Payungporn et al. 2004). Samples 

that not included as H5N1 were further identified out by 

Newcastle disease virus (NDV) using primer NDVF 

(5’GGTGAGTCTATCCGGARGATACAAG’3) and 

NDVR (5’TCATTGGTTGCRGCAATGCTCT’3) (Creelan 

et al. 2002). The size of PCR products was 219 bp for H5, 

131 bp for N1 and 202 bp for NDV. 

 In this study, RT-PCR conducted was using the 

SuperscriptTM III One-step RT-PCR system. PCR reaction 

made by using composition of 25 µl 2x reaction mix, 2 µl 

primer forward (10 µM), 2 µl primer reverse (10 µM), 2 µl 

Superscript III RT/Platinum Taq Mix, 3 µl RNA sample 

and ultrapure H2O until reaching the volume of 50 µl. The 

Primer used to amplify the H5, and N1 genes are presented 

in Table 3. The RT-PCR program started by reverse 

transcription 45 °C for 60 minutes, continued by pre-

denaturation at 95 °C for 5 min, 35 cycles consisted of 

denaturation at 95 °C for 30 seconds, annealing at 55 °C for 

30 seconds, extension at 72 °C for 40 seconds, and finally, 

the post extension at 72 °C for 10 minutes (Payungporn et 

al. 2004; WHO 2005). In order to identify virus subtypes, 

the isolate was amplified using H5 and N1 primers, 

whereas the NDV identification was performed by PCR 

using specific primer for NDV with annealing at 48 °C 

(Creelan et al. 2002). The particular DNA band as the result 

of PCR was identified using electrophoresis on 2% agarose 

gel.  

 

RESULT  
 The hemagglutination test of 55 allantoic fluid 

samples showed that five isolates reacted positively and 

could agglutinate chicken red blood cell at titer of 10
7
-10

11
. 

The hemagglutination activity marked with agglutination of 

erythrocytes with look like the sand particle. The result of 

agglutination test showed that 5 out of 55 inoculums 

contained virus with over the threshold number that can 

grow in the embryonic egg (Beato et al. 2007; Terregino et 

al. 2007). Based on the results of red blood cell 

agglutination ability, five isolates were identified as 

Orthomyxoviridae (influenza virus) or Paramyxoviridae 

(ND) (OIE 2004). Both avian influenza and Newcastle 

disease viruses can agglutinate erythrocytes, for this reason 

HA test can not be used to differentiate AI virus and ND 

virus based on their subtype. RT-PCR confirmed the 

presence of AIV and to determine the AIV subtype. Beside 

RT-PCR technique, a sequencing of the genetic material, 

that encode HA and NA, could be carried out to 

characterize AIV subtypes (Dharmayanti et al. 2005; 

Suwarno et al. 2006). 

 The present results showed that four isolates were 

positive as H5 subtype (Figure 1a), and five isolates were 

positive for N1 subtype (Figure 1b). Further, the analysis 

showed that 4 out of 55 (7.27%) samples were positive for 

H5N1 avian influenza virus, and one sample (1.82%) was 

positive HxN1. Four isolates identified as AIV H5N1 

subtypes, 2 isolates (28.57%) were from Mangkang market, 
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1 isolate (7.69%) was from Rejomulyo market, and 1 strain 

(9.09%) was from Karimata market, whereas the HxN1 

isolate was from Gunungpati market. HxN1 isolate is an 

AIV type A with subtype N1 other than H5. In this study, 

four strains of avian influenza virus subtype H5N1 obtained 

consists of 3 chicken isolates and 1 wild duck isolate, with 

the prevalence of 7.89 % and 9.09 %, respectively  (Table 

2). 

 

 

 
Figure 1. The visualization of the RT-PCR amplification 

product in 1.2% agarose gel electrophoresis. a) 

Amplification using haemagglutinin 5 (H5) primer pair, the 

positive-tested samples showed 219 bp PCR product, b) 

amplification using neuraminidase 1 (N1) primer pair, the 

positive-tested samples showed 131 bp PCR product. M= 

Marker, P15, P22, and P27= samples from traditional 

market, U and B= samples from the other places, K= 

positive controls. 

 

Table 2. The number and prevalence of AIV subtype H5N1 

isolated from the traditional markets 
Market Isolate of H5N1 AIV Total 

Chicken Duck Wild 

Duck 

Goose 

Karangayu 0 0 0 0 0 

Mangkang 2 (28.57%) 0 0 0 2 (28.57%) 

Gunungpati 0 0 0 0 0 

Rejomulyo 1(20,00%) 0 0 0 1(7.69%) 

Gayamsari 0 0 0 0 0 

Karimata 0 0 1(20,00%) 0 1(9,09%) 

Total 3(7.89%) 0 1(9.09 %) 0 4(7.27%) 

 

 

DISCUSSION 

Reverse transcription polymerase chain reaction 

(RT-PCR) is now routinely used for diagnosis of avian 

influenza virus subtype. This method has high sensitivity 

and high specificity even in a small amount of the virus 

genetic materials (WHO 2002; Payungporn et al. 2004; OIE 

2005). In this study, the subtyping method were used the 

primer pair of H5-1 and H5-3 (WHO 2005a) and also CU-

N1F and CU-N1R (Payungporn et al. 2004). In the case of 

the virus subtype that not classified as H5 and N1, the 

primer pair of Newcastle disease virus (NDV) is used for 

further identification (Creelan et al. 2002). The PCR 

product of these three primer pairs are small and precise, 

i.e. 219 bp for H5, 131 bp for N1 dan 202 bp for NDV 

(Payungporn et al. 2004).  

According to the results of this study, the prevalence 

of AIV subtype H5N1 on chicken and wild duck sold in the 

traditional markets in Semarang was relatively high. The 

prevalence in chicken was 7.89% and in the wild duck was 

9.09%. This data showed that poultry sold in traditional 

market in Semarang was potentially as source of 

transmission of AIV H5N1 between birds and human. The 

same case also reported in Hongkong, i.e. the prevalence of 

H5N1 in the poultry market in Hongkong (1997) was 

19.5% in chicken, followed by 2.5% in geese and 2.4% in 

duck (Shortridge 1997). The high prevalence AIV in 

traditional market in Semarang was probably caused by 

placement pattern of various poultry (land bird and water 

bird) in all ages in one place. For this reason, the chance of 

virus transmission is also high. Mixing the poultry from 

different ages and types in a single location will increase 

the rate of AIV transmission and can cause AIV persistent 

in that place (Swayne & Halvorson 2003). In water bird, 

AIV subtype H5N1 could not produce clinical symptom 

because water bird is a natural host of AIV. In land bird, it 

will be more highly pathogenic (Hulse-Post et al. 2005). In 

2006, someone in Guangzhou (China) was suspected to 

have H5N1 virus infection after visiting poultry market. 

The same case has also reported in Hanoi, Vietnam in 2001, 

where H5N1 virus was also detected in domestic poultry 

market (Wang et al. 2006).  

In the present study, duck and geese were not 

infected by AIV and showed a 0% of AIV prevalence. The 

little number of AIV prevalence in waterfowl was probably 

due to the lower number of sample of geese and duck in the 

market. In point of fact, it supported by previous 

researchers, the prevalence of H5N1 was higher in 

waterfowl than in chicken. A study by Susanti et al. 

(2008a) showed that the prevalence of AIV on waterfowl in 

West Java was 6.67% in geese, 4.85% in ducks and 4.04% 

in wild ducks. In between of 2002 and 2004, the prevalence 

of H5N1 in South China was greater in domestic waterbird 

(2.94%) than in the land bird (0.89%) (Guan et al. 2002; Li 

et al. 2004; Chen et al. 2006; Smith et al. 2006). More, in 

Nanchang poultry market, in China, the prevalence of AIV 

was high in duck (1.3%), followed by chicken (1.2%), quail 

(0.8%) and then pigeon (0.5%) (Liu et al. 2003). In 

addition, the prevalence of HPAI virus subtypes H5, H7, 

H9 in water birds in Minnesota was 21.5%. The subtypes 

H3, H4, and H6 reached 63.8%. In addition, the prevalence 

of AIV subtypes H5 and H9 were 0.4% each and H7 was 

0.7% (Hanson et al. 2003). Xue et al. (2007) studied the 

prevalence of AIV on domestic duck in live poultry market 

in China during 2002-2006. The result showed that the 

prevalence of H5 was 27.2%, H3 and H6 were 15.42% and 

11.23%, respectively. In China, H5N1 was isolated for 2.5 

years (January 2004 to June 2006). The results showed that 

the prevalence of H5N1 in duck was 3.03%, and then in the 

wild duck was 2.68% (Chen et al. 2006). 

a 

b 
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H5N1 isolated from traditional markets in Semarang 

need to be characterized molecularly and biologically to 

know its virulence in poultry and mammals (including 

human). Based on the previous study in South China, H5N1 

isolated from healthy duck was molecularly and 

biologically pathogenic for chicken and mammal (mouse). 

The molecular-based on pathogenicity and the ability to 

transmit inter-species (from poultry to mammal) were 

apparently involved various virus genes, including 

haemagglutinin gene (HA) (Chen et al. 2004). 

In addition, the finding of AIV other than subtype 

H5N1 in this research (i.e. HxN1) also need further review. 

Cocirculation of AIV H5N1 increases the risk of emergence 

of new virus strain due to reassortment. The genotyping of 

AIV H5N1 isolated from healthy waterbird in South China 

showed that the virus was a result of reassortment between 

HA gene of A/Gs/Gd/1/96 virus and AIV Eurasia. The 

reassortment formed 9 genotypes (Chen et al. 2004). The 

emergence of G genotype of AIV subtype H5N1 from 

Vietnam duck isolate (Dk/VNM/568/05) was the result of 

reassortment of AIV Z genotype with PB2 gene from other 

AIV (Smith et al. 2006).  

Other researchers also reported the role of traditional 

market as the place of AIV transmission. Leung et al. 

(2007) stated that live poultry market plays a significant 

role in conservation proliferation and transmission of AIV. 

The poultry market is also the risk factor of the AIV H5N1 

spread to human (Shortridge 1997; Mount et al. 1999; 

Badiwangsa 2007; Dinh et al. 2007). The condition is 

possible due to human mobility to buy live poultry and 

poultry products in the market. Asian traditional market is a 

contact point for human to the poultry, so the place is 

potential as the primary source of infection and virus 

proliferation (Webster 2004). In addition, it was reported 

that many AIV cases on human happen on those who work 

or live near the living poultry (WHO 2004). The increase of 

AIV infection and proliferation in Asia during 2003 to 2004 

related to the distribution of waterbird as the AIV reservoir. 

Also, the living poultry market as the source of larger 

environmental contamination (Sims et al. 2005). The 

traditional poultry market in Phitsanulok Province, 

Thailand, is one of the chains for the HPAI (H5N1) 

distribution (Paul et al. 2013). The risk of AIV infection on 

traditional poultry market suppressed by measures from 

seller who apply AIV response management. The 

management such as not mixed various kind of bird in one 

cage, and doing routine disinfection on the cage used. Jacob 

et al. (2003) stated that the high risk of AIV infection 

through poultry market was due to inadequate sanitation. 

The biosecurity condition on the poultry market in 

Tasikmalaya district showed that 4.5% placed in the same 

cage (Sugiarti 2009). 

Minnesota Board of Animal Health stated that there 

are many factors considered in controlling AIV on live 

poultry, i.e. suppliers, brokers, customers, markets, and 

one-way traffic. The poultry origin also determines the 

distribution pattern in the poultry market. Poultry sold by 

the seller can become from various areas. This poultry 

source can show the source of AIV infection if AIV case 

found in the market. The other markets as the place of the 

seller to sell the bird can also explain the origin of the AIV 

source. Virus distributed to those areas through brokers and 

the equipment used by the seller in selling the poultry. The 

trade pattern in traditional market potential to spread AIV 

to other fields (Antara et al. 2009). Yulisma (2012) showed 

that one of critical points of AIV contamination in 

traditional market in Aceh Besar is chicken and duck that 

placed in a temporary cage. 

Poultry market is potential as AIV transmission from 

waterbird to the landbird, where the contact between the 

waterbird and other birds is unavoidable (Wheaver 2005; 

Gilbert et al. 2006). The important factor that trigger 

pandemic is the dense population of poultry, pig, and 

human because this play role in AIV evolution. In the 

traditional market, the chickens, ducks, wild ducks, geese, 

and pig are sold in the market. Various bird placed in very 

close area. This condition facilitates AIV transmission 

between the animals (Antara et al. 2009). 

The AIV transmission from birds to others animal 

has been proven to happen in the poultry market, where the 

contact between chicken, quail and other birds is 

unavoidable (Capua & Marangon 2006; Gilbert et al. 2006; 

Xue et al. 2007). With the high potential of traditional 

market as a source of AIV subtype H5N1 transmission, it is 

needed to improve the rearing management and poultry 

trading. The avoidance measures of HPAI H5N1 virus can 

be done by regulating the live poultry market so that the 

seller did not mix various bird in one location (Capua & 

Marangon 2006; Cristalli & Capua 2007). 
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