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Abstract: In 2014 and 2015, composite cloacal and tracheal swab samples of poultry sold at markets in Lang Son province 

(Vietnam) were collected in order to examine the circulation of avian influenza A (H5N1, H5N6 and H7N9) viruses. The 

results show that: (i) for the chicken illegally imported from China, 3.93% to 6.43% of the chickens were found positive with 

type A, 3.18% to 3.78% were positive with subtype H5, and 0.37% to 3.40% were positive with subtype N1 viruses; (ii) for the 

chicken sold at local markets, 15.55% were found positive with type A, 5% were positive with subtype H5, and 2.77% were 

positive with subtype N1 viruses; (iii) for the chicken sold at the border markets, 13.49% were positive with type A, 4.76% 

were positive with subtype H5, and 3.96% were positive with subtype N1 viruses; (iv) for the chicken and ducks sold at the 

border markets with avian influenza A viruses (H5N6), 10.4% to 36.1% were positive with type A; 4.1% to 6.25% were 

positive with subtype H5; and 2.3% to 6.25% were found positive with subtype N6 viruses; (v) subtype H7N9 were not 

prevalent on the poultry sold at the border and local markets; and (vi) laboratory chicken for testing IVPI (Intravenous 

Pathogenicity Index) showed symptoms of sickness and died within one to two days after infected with H5N1 and H5N6 

viruses. The IVPI ranged from 2.9 to 2.92. This shows that the avian influenza virus strains isolated in Lang Son were highly 

virulent (HPAI). 
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1. Introduction 

Avian influenza is a highly contagious viral disease 

affecting the respiratory, digestive and/or nervous system of a 

number of bird species. It is caused by influenza A viruses. 

There are two types of avian influenza viruses. These are 

called low pathogenic (LPAI) and highly pathogenic (HPAI), 

depending on the severity of the disease that they cause in 

birds, with high infection and dead rates on poultry within 

24-48 hours of being infected [1], [2], [4], [7], [8]. The 

disease is categorized inthe A list of the most dangerous 

communicable diseases by World Organisation for Animal 

Health. The disease has been found in Vietnam, its 

neighbouring countries and many other countries in the world 

[4], [7], [10], [16]. 

Avian influenza A viruses (H5N1, H5N6…) cause diseases 

on poultry (chickens, ducks, geese, and birds) [2], [6], [11], 

[14], [15] and could be transmitted to human, which cause 

serious damages on the society and economies. In 2014, ten 

countries including Vietnam and China announced the 

prevalence of avian influenza. In the same year, it was 

announced that avian influenza A, H5N6 occured in China 

and Laos [1], [8], [10], [16]. 

Being at the center of trade and economic transactions of 

the North and of Vietnam, Lang Son province has witnessed 

avian influenza outbreaks in various areas in different periods 

of time. The outbreaks caused great damages to the 

agriculture sector. In August 2014, Lang Son was the first 

province in Vietnam to announce the prevalence of avian 

influenza type A/H5N6. 
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In 2015, type A/H5N1 influenza epidemic occurred in 23 

nations and territories including China and Vietnam; in the 

same year, avian influenza type A/H5N6 occurred in China, 

Hongkong (China), Laos, and Vietnam. Similar to what 

happened in 2014, in 2015, in China, there were 225 people 

infected with influenza type A/H7N9, 94 of them died. 

Regarding causing diseases on human, in 2014, there were 

311 cases of A/H7N9 infection and 130 of the patients died. 

Up to now, H7N9 viruses have only been found on human 

and poultry in China [11], [14], [15]. 

Lang Son is a border mountainous province in Northeast 

Vietnam, with a number of national road running through; the 

north shares the same border with Chongzuo (Quangxi, China) 

with 253 km of borderline; two international and two national 

border gates, seven border markets and numerous local markets, 

which create favourable conditions for the province to become 

an important trade center of Vietnam and China, through which 

goods flow to the Middle East and European countries. 

With the complex spread of avian influenza epidemics in 

Vietnam and a relatively high number of infected population, 

which tends to get higher and higher, and with the predictions 

about the possibility of the occrence of the transformed virus 

strains which can cause a serious avian influenza epidemics on 

human, the project entitled “A Study on the Prevalence and 

Virulence of Avian influenza A (H5N1, H5N6 and H7N9) 

viruses on Poultry at Lang Son Markets in Vietnam” was 

carried out in order to proactively respond to the epidemics. 

2. Materials and Methods 

2.1. Contents 

� Identification of sites for examining the prevalence of 

avian influenza A viruses, subtype H5N1. 

� Examination of the chicken illegally imported from 

China for avian influenza A viruses, subtype H5N1. 

� Determination of the prevalence of avian influenza A 

viruses, subtype H5N1 on chicken sold at some local 

markets. 

� Determination of the prevalence of avian influenza A 

viruses, subtype H5N1 on ducks sold at three border 

markets. 

� Examination of the fecal matter and waste collected at the 

poultry selling points for infection of avian influenza A 

viruses, subtype H5N1, H5N6, and subtype H7N9. 

� Assessment of the virulence (IVPI) of the of the avian 

influenza virus strains H5N1 and H5N6. 

2.2. Cooperation 

� Lang Son Sub Department of Animal Health collected 

the samples. 

� National Centre for Veterinary Diagnosis and Regional 

Animal Health Office No. II examined the samples. 

� Centers for Disease Control and Prevention (CDC, USA) 

through Food and Agriculture Organization (FAO) and 

“Vietnam Avian and Human Influenza Control and 

Preparedness Project in Lang Son province” (VAHIP) 

provided technical, facility, and financial supports. 

2.3. Study Area 

� Lang Son Sub Department of Animal Health collected 

the samples. 

� Avian influenza A viruses, subtype H5N1, H5N6, and 

H7N9 on poultry (chicken and ducks) in Lang Son 

province, Vietnam. 

� Samples of medical waste include cloacal and tracheal swab 

samples of poultry (chicken and ducks) and environmental 

swab samples (waste water from, and fecal matter of 

poultry) collected in Lang Son province (local poultry and 

poultry illegally imported from China). 

� Materials, chemicals, and RT-PCR equipment at 

National Centre for Veterinary Diagnosis (Ha Noi) and 

Regional Animal Health Office No. II (Hai Phong) were 

used for examining for avian influenza A viruses, 

subtypes H5N1, H5N6, and H7N9. 

2.4. Time Duration 

� From 2014 to 2015 

2.5. Methods 

Multi-stage random cluster sampling was used. Cloacal 

and tracheal swab samples and environmental swab samples 

(waste water and waste matter) were collected at poultry 

buying points or markets. 

Poultry dealers were interviewed to collect necessary 

information. 

Update the collected information to the tables and indexes. 

* Swab samples examination process 

Step 1: Process and encode the samples 

Step 2: Separate the samples manually or automatically 

Step 3: Prepare the master mixes for RT-PCR 

Step 4: Prepare ARN samples and the mixes in Step 3, put 

them to the RT-PCR machine 

After the samples were found positive with avian influenza 

type A, started examining for H5 

After the samples were found positive with H5, started 

examining for N1 and N6 

After the samples were found positive with H7, started 

examining for N9 

* Cloacal and tracheal swab sample collection 

Sterized cotton buds were used to get cloacal and tracheal 

swab samples on mature poultry. A cotton bud was used for 

gettting one sample on a chicken (01 single sample). After 

that, each 05 single samples formed a composite sample 

which was stored in sample containers with preserving fluid. 

* Environmental swab sample collection 

Sterized cotton buds were used to collect environmental 

swab samples: fecal matter onthe surfaces of the poultry 

cages and on the ground, waste water, and thewater fed to the 

poultry in the containers (all of these are called 

environmental waste). In details: 

The water fed to the poultry: 10 single samples (02 

composite samples). 
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Poultry fecal matter on the surfaces of the poultry cages: 10 single samples (02 composite samples). 

Table 1. Primers for identifying the prevalence of avian influenza A viruses. 

Types of viruses Gene fragment Size Primers Primer sequence (5’-->3’) 

Type A Matrix (M) 244 bp 
M30F2/08 ATGAGYCTTYTAACCGAGGTCGAAACG 

M264R3/08 TGGACAAANCGTCTACGCTGCAG 

Table 2. Primers for indentifying the prevalence of subtype H5. 

HA subtype Primer Gene fragment Size Primer sequence (5’-->3’) 

H5 
H5-918F 

U69277 249 bp 
CCARTRGGKGCKATAAAYTC 

H5-1166 KGTCTGCWGCRTAYCCRCTY 

H7 
H7-937F 

M31689 241 bp 
ATYAAYMSYAGRRCWGTRGG 

H7-1177 GATCWATTGCHGAYTGRGTG 

Table 3. Primers for indentifying the prevalence of subtypes N1, N6 and N9. 

NA subtype Primer Gene fragment Size Primer sequence (5’-->3’) 

N1 
N1-54F 

CY003931 245 bp 
TCARTCTGYATGRYAAYTGG 

N1-298R GGRCARAGAGAKGAATTGCC 

N6 
N6-57F 

CY005464 264 bp 
AGGAATGACACTATCSGTAGTAAG 

N6-307R GAYAGRATRTGCCATGAGTTYAC 

N9 
N9-64F 

CY004701 227 bp 
GTAATAGGCACRATYGCAGT 

N9-290R CCTTTRGTYARRTTATTGAA 

 

* Intravenous Pathogenicity Index Assessment 

The assessment of the virulence of the viruses was 

performed on laboratory using Intravenous Pathogenicity 

Index (IVPI).  

The experiment was performed on ten six-week-old 

Egyptian chicken (Fayoumi) which had been identified as 

carrying no antibody for avian influenza viruses H5N1. 

Amniotic fluid was infected with antibody titer HA > 1/16, 

diluted in sterile Sodium chloride substance with the ratio of 

1/10. 0.1ml of the diluted fluid was injected into the vein of 

the laboratory chicken. The laboratory chicken was examined 

once every 24 hours in 10 days. The chicken were then given 

a point, with 0 = Normal, 1 = Sick, 2 = Very sick, and 3 = 

Dead. (The states of being Sick or Very sick were assessed 

clinically. The “Sick” ones would normally show one of the 

following symptoms, and the “Very sick” ones would show 

more than one of them: respiratory problems, being doleful, 

diarrhea, the uncovered skin areas or the combs get pale, 

swollen face and/or head, and symptoms of neurological 

disorder. Dead chicken will be marked with point 3 for all the 

remaining days of the experiment) 

IVPI was the average point of the average point of each 

chicken observed in ten days. If the index figure is 3.00, it 

means all the chicken died within 24 hours. If the index 

figure is 0.00, it means no observed chicken showed clinical 

symptoms in the ten days. Avian influenza viruses have 

IVPI > 1.2, which means the viruses are highly virulent [7], 

[12], [14], [15]. 

3. Results and Discussion 

3.1. Research Sites Identification 

A portable Pocket Global Positioning System (GPS) with 

the national frame of VN 2000 was used for identifying the 

sites for collecting the samples to examine the prevalence of 

Avian influenza A viruses, H5N1 in Lang Son. The results 

are presented in Table 4. 

Table 4. Sites identified by GPS for sample collection. 

STT Sample collection sites 
Positions idenfified by GPS 

X Y 

1 Poultry buying points in Tran Khanh Du (Gieng Vuong) 48Q0681888 UMT2418165 

2 Poultry buying points in Vuon Sai (Lang Son city) 48Q0675494 UMT2428441 

3 Dong Dang market 48Q0675131 UMT2428316 

4 Poultry buying points in Cao Loc 48Q0682518 UMT2419356 

5 Poultry buying points in Tam Thanh 48Q0680100 UMT2417154 

6 Ky Lua market 48Q0681679 UTM 2418263 

7 Dong Kinh market 48Q0681935 UMT2417364 

8 Poultry buying points in Hop Thanh (That Khe) 48Q0684249 UMT2417796 

9 Poultry buying points in Na Duong, Loc Binh 48Q0703466 UMT2400021 

10 Dong Mo market 48Q0663273 UMT2395987 

11 Poultry buying points in Dinh Thi Hang (Lang Son city) 48Q0680839 UMT2416470 

12 Poultry buying points in Vy Thanh Chung (Lang Son city) 48Q0682255 UMT2417150 

13 Chi Lang market 48Q0681641 UMT2416730 

14 Poultry buying points in Linh Thi Tuyet (Met townlet) 48Q0681795 UMT2418303 

15 Poultry buying points in Vi Ngoc Binh (Bac Son townlet) 48Q0672064 UMT2400415 
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Table 4 shows that: the X and Y positions of the medical 

waste sample collection sites including poultry buying points 

(there were 10 of them) and samples collection sites at 

markets in Lang Son province (05 markets). This would 

serve as a scientific base for developing an epidemiology 

map on examining the prevalence of avian influenza viruses 

in Lang Son province. 

3.2. Avian Influenza A Viruses, Subtype H5N1 on Illegally 

Imported Chicken 

In 2014 and 2015, cloacal and tracheal swab samples were 

collected on mature chicken illegally imported from China to 

Lang Son (Viet Nam) which was captured by Vietnamese 

authorities. The results are presented in Table 5. 

Table 5 shows that: In 2014, 264 composite cloacae and 

tracheal swab samples of mature chicken illegally imported 

from China to Lang Son province were collected to examine 

the prevalence of avian influenza A viruses, subtype H5N1. 

In details: In March: 23 composite samples were collected, 2 

were found positive with avian influenza A viruses 

(accounting for 8.69%), of which 1 were found positive with 

subtype H5 (accounting for 4.34%), but none were found 

positive with subtype N1; In April: examined 46 samples, In 

May: 14 samples were examined, In June: 12 samples were 

examined but none were found positive with avian influenza 

viruses A/H5N1; In August: examined 42 samples, 2 were 

found positive with avian influenza A viruses (accounting for 

4.76%), but none were found positive with subtype H5; In 

September: 24 samples were examined, 3 were found 

positive with avian influenza A viruses, and 1 were found 

positive with subtype H5N1 (accounting for 4.16%); In 

October: 50 samples were examined, 7 were found positive 

with avian influenza A viruses (accounting for 14%), and 6 

were found positive with subtype H5N1 (accounting for 

12%); In November: 53 samples were examined, 3 were 

found positive with avian influenza A viruses (accounting for 

5.66%), of which 2 were found positive with subtype H5N1 

(accounting for 3.77%). In January, February, July, and 

December there were no samples examined due to the fact 

that no illegally imported chicken from China to Vietnam 

were captured by Vietnamese authorities. This finding was 

similar to that of [9] and [13]. 

Table 5. Avian influenza A viruses, subtype H5N1 on illegally imported chicken. 

Month No. of samples (Composite swabs) 

Results 

Type A Subtype H5 Subtype N1 

(+) % (+) % (+) % 

In 2014 

3 23 2 8.69 1 4.34 0 0 

4 46 0 0 0 0 0 0 

5 14 0 0 0 0 0 0 

6 12 0 0 0 0 0 0 

8 42 2 4.76 0 0 0 0 

9 24 3 12.5 1 4.16 1 4.16 

10 50 7 14.0 6 12.0 6 12.0 

11 53 3 5.66 2 3.77 2 3.77 

In 2015 

2 12 2 16.66 1 8.33 1 8.33 

3 98 5 5.1 3 3.06 1 1.02 

4 111 3 2.7 2 1.8 0 0 

12 12 11 91.66 11 91.66 0 0 

 

In 2015, 233 composite cloacal and tracheal swab samples 

of mature chicken illegally imported from China were 

collected to examine the prevalence of avian influenza A 

viruses subtype H5N1, In details: In February, 12 composite 

samples were collected, of which 2 were found positive with 

avian influenza A viruses (accounting for 16.66%), of which 

1 were found positive with subtype H5N1 (accounting for 

8.33%); In March: examined 98 samples, 5 were found 

positive with avian influenza A viruses (accounting for 

5.1%), 3 were found positive with subtype H5 (accounting 

for 3.06%), 1 were found positive with subtype N1 

(accounting for 1.02%); In April: examined 111 samples, 3 

were found positive with avian influenza A viruses 

(accounting for 2.7%), 2 were found positive with subtype 

H5 (accounting for 1.8%), but none were found positive with 

subtype N1; In December: examined 12 samples, 11 were 

found positive with avian influenza A viruses (accounting for 

91.66%), 11 were found positive with subtype H5 

(accounting for 91.66%). Similar to the situation in 2014, 

during the months of January, May, June, July, August, 

September, October, and November, no samples were 

available for testing. This result was similar to that of 2014. 

3.3. Avian Influenza A Viruses Subtype H5N1 on Poultry 

Sold at Local Markets 

Cloacal and tracheal swab samples were collected of the 

chicken sold at periodic markets (there is a market day every 

five day): Gieng Vuong market (Lang Son city); Met market 

(Huu Lung district); Bac Son market (Bac Son district). In 

each periodic market, samples were collected from 60 

chickens. The samples were then grouped into 12 composite 

swab samples. The results are presented in Table 6. 

Table 6 shows that: In Gieng Vuong market, 17 of the 

samples was found positive with avian influenza A viruses 

(accounting for 28.3%); 7 samples were positive with 
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subtype H5 (accounting for 11.66%); 3 samples were positive 

with subtype N1 (accounting for 5%). At Met market, 8 

samples were positive with avian influenza A viruses 

(accounting for 13.33%); positive with subtype H5 2 samples 

(accounting for 3.33%); but none were found positive with 

subtype N1. At Bac Son market, 3 of the samples were found 

positive with avian influenza A viruses (5%); 2 were found 

positive with subtype H5 and 2 were found positive with 

subtype N1 (accounting for 3.33%). 

Table 6. Avian influenza A viruses, subtype H5N1 on chicken at the periodic markets. 

Periodic markets in No. of samples (Composite swabs) Negative 

Results 

Type A Subtype H5 Subtype N1 

(+) % (+) % (+) % 

Gieng Vuong 60 43 17 28.33 7 11.66 3 5 

Met 60 52 8 13.33 0 0 0 0 

Bac Son 60 57 3 5 2 3.33 2 3.33 

Total 180 152 28 15.55 9 5 5 2.77 

In 2014 and 2015, 28 out of 180 cloacal and tracheal swab samples of the chicken sold at the periodic markets in Lang Son 

province were found positive with avian influenza A viruses (accounting for 15.55%); of which 9 were found positive with 

subtype H5 (accounting for 5%); and 5 were found positive with subtype N1 (accounting for 2.77%). This result was similar to 

that of [3], [9], [13]. 

3.4. Avian Influenza Viruses Subtype H5N1 on the Ducks Sold at the Border Markets 

Cloacal and tracheal swab samples were collected of the ducks sold at 03 periodic markets in the border of Lang Son 

province (there is a market day every five day), including Dong Dang market (Cao Loc district), That Khe market (Trang Dinh 

district), and Loc Binh market (Loc Binh district). In each periodic market, samples were collected from 30 ducks. The 

samples were then grouped into 06 composite swab samples. The results are presented in table 7. 

Table 7. Avian influenza A viruses, subtype H5N1 on the ducks sold at border markets. 

Border markets No. of samples (Composite swabs) Negative 

Results 

Type A Subtype H5 Subtype N1 

(+) % (+) % (+) % 

Loc Binh 42 39 3 7.14 0 0 0 0 

Dong Dang 42 32 10 23.8 5 11.9 4 9.52 

That Khe 42 38 4 9.52 1 2.38 1 2.38 

Total 126 109 17 13.49 6 4.76 5 3.96 

 

Table 7 shows that: At the periodic markets in Loc Binh, 3 

composite swab samples were found positive with avian 

influenza A viruses (accounting for 7.14%) but none were 

found positive with subtype H5 and N1. At the periodic 

markets in Dong Dang, 10 of the cloacal and tracheal swab 

samples from the ducks (composite samples) were found 

positive with avian influenza A viruses; of which 5 were 

found positive with subtype H5 (accounting for 11.9%), 4 

were found positive with subtype N1 (accounting for 3.96%). 

At the periodic markets in That Khe, 4 were found positive 

with avian influenza A viruses (accounting for 9.52%); of 

which 1 was found positive with subtype H5 and another 

sample was found positive with subtype N1 (accounting for 

2.38%). 

In 2015, 17 out of 126 cloacal and tracheal swab samples 

of the ducks sold at 3 border markets in Lang Son province 

were found positive with avian influenza A viruses 

(accounting for 13.49%); of which 6 were found positive 

with subtype H5 (accounting for 4.76%); and 5 were found 

positive with subtype N1 (accounting for 3.96%). 

3.5. Avian Influenza A Viruses Subtype H5N1 in the 

Environmental Matters at Poultry Selling Points 

Environmental swab samples (of waste and fecal matter) 

collected at poultry selling points were examined to detect 

the prevalence of avian influenza A viruses (H5N1). The 

results are presented in table 8. 

Table 8. Avian influenza A viruses, subtype H5N1 in environmental swab samples at poultry selling points. 

Markets No. of samples 
Results 

Type A % H5 % N1 % 

Stage 1        

Na Duong 32 2 6.25 2 6.25 0 0 

Gieng Vuong 32 1 3.12 0 0 0 0 

Hoi Hoan 32 3 9.37 0 0 0 0 

Dong Dang 32 2 6.25 0 0 0 0 

Stage 2        
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Markets No. of samples 
Results 

Type A % H5 % N1 % 

Na Duong 32 2 6.25 1 3.12 0 0 

Gieng Vuong 32 3 9.37 1 3.12 0 0 

Hoi Hoan 32 1 3.12 1 3.12 0 0 

Dong Dang 32 2 6.25 0 0 0 0 

Stage 3        

Na Duong 32 4 12.5 0 0 0 0 

Gieng Vuong 32 2 6.25 1 3.12 0 0 

Hoi Hoan 32 3 9.37 0 0 0 0 

Dong Dang 32 2 6.25 0 0 0 0 

Total 288 27 9.37 6 2.08 0 0 

 

Table 8 shows that: After conducting three independent 

stages of studying on poultry fecal matter and waste collected 

at the markets in Lang Son province, including Na Duong, 

Gieng Vuong, Hoi Hoan, and Dong Dang markets, 288 swab 

samples of waste matter and poultry fecal matter (chicken 

and ducks) were collected. Of which, 27 were found positive 

with avian influenza A viruses (accounting for 9.37%); 6 

were found positive with subtype H5 (accounting for2.08%); 

but none were found positive with subtype N1. This finding 

was similar to that of [9], [13]. The results also reflected the 

prevalence of avian influenza A viruses subtype H5N1 on the 

chicken and ducks illegally imported and sold at the local 

markets, border markets are presented in tables 5, 6, and 7. 

3.6. Avian Influenza A Viruses Subtype H5N6 on Poultry at 

the Markets and Poultry Buying Points 

Besides the prevalence of avian influenza A viruses 

(H5N1) on the commercial poultry, the prevalence of avian 

influenza A viruses (H5N6) on chicken and ducks sold at 

border markets in 2014 and 2015 was also studied. The 

results are presented in Table 9. 

Table 9. Avian influenza A viruses, subtype H5N6 on chicken and ducks at border markets. 

Markets No. of samples (Composite swabs) Negative 

Results 

Type A Subtype H5 Subtype N6 

A % H5 % N6 % 

In 2014 

Na Duong 24 20 4 16.6 2 8.3 2 8.3 

Na Sam 24 23 1 4.2 1 4.2 1 42 

Total 48 43 5 10.4 3 6.25 3 6.25 

In 2015 

Markets 
No. of samples (Composite swabs) Results 

HH NU NT CT P (-) A H5 N6 

Hoi Hoan 36 3 6 6 3 37 18 1 1 

Dong Dang 36 3 6 6 3 24 13 2 1 

Gieng Vuong 36 3 6 6 3 36 30 5 2 

Na Duong 36 3 6 6 3 41 17 1 1 

Total 144 12 24 24 12 138 78 9 5 

Notes: H: Cloacal and tracheal swab samples; NU: Samples of poultry drinking water collected from water containers; NT: Samples of water collected from 

the cage floors; P: Samples of fecal matter from chicken; CT: Samples of waste matter. 

Table 9 shows that: In 2014, 48 composite cloacal and 

tracheal swab samples of chicken and ducks at two district 

border markets of Na Duong and Na Sam, and 10.4% were 

found positive with avian influenza A viruses; of which, 

6.25% belong to subtype H5; and 6.25% belong to subtype 

N6. In 2015, 216 samples were collected from the markets of 

Hoi Hoan, Dong Dang, Gieng Vuong and Na Duong, of 

which, there were 144 cloacal and tracheal swab samples, 12 

samples of poultry drinking water collected from poultry 

drinking water containers, 24 samples of waste water; 24 

samples of waste matter; and 12 samples of fecal matter from 

chicken and ducks. The results show that 78 samples were 

found positive with avian influenza A viruses (accounting for 

36.1%); 9 were found positive with subtype H5 (accounting 

for 4.1%); and 5 were found positive with subtype N6 

(accounting for 2.3%). 

The results show the prevalence of avian influenza viruses 

poultry on commercial chicken and ducks sold at border 

markets in Lang Son. Besides type A, subtype H5N1, there 

were also avian influenza A viruses, subtype H5N6. The 

results were similar to the contents of the report on avian 

influenza virus situation in Vietnam in general and in 

Northern mountainous provinces of Vietnam in particular. 

This finding was similar to that of [1]. 

3.7. Avian Influenza A Viruses, H7N9 on Poultry at the 

Markets and Collection Points 

The prevalence of avian influenza A viruses, subtype 

H7N9 on poultry (chicken and ducks) sold at the markets 

(local and border markets) and poultry buying points in Lang 

Son province (in 2014 and 2015) was examined. The results 

are presented in tables 10, 11 and 12. 
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Table 10. Avian influenza A viruses, subtype H7N9 in environmental samples at poultry buying points and markets (Sample collecting frequency: every 03 

days, in 10 stages). 

Areas (Poultry buying points or markets) 
No. of samples (Composite swabs) Results 

HH NU NT CT P (-) A H7 N9 

Dong Mo 70 8 4 3 55 129 11 - - 

Ky Lua 70 19 21 3 27 110 30 - - 

Dong Kinh 70 20 20 20 10 108 32 - - 

Chi Lang 70 20 20 20 10 134 6 - - 

Hoang Van Thu 70 20 20 20 10 115 25 - - 

Tran Khanh Du 70 20 20 20 10 120 20 - - 

Loc Binh 70 - - 20 50 115 25 - - 

Cao Loc 70 20 19 18 13 87 53 - - 

Chi Lang 70 20 20 19 11 67 73 - - 

Ba Trieu 70 20 20 20 10 86 54 - - 

Nhan Ly 70 19 19 20 12 136 4 - - 

Hop Thanh 70 20 20 20 10 70 70 - - 

Tam Thanh 70 20 18 19 13 91 49 - - 

Dong Dang 70 20 20 20 10 129 11 - - 

Vuon Sai 70 20 20 20 10 126 14 - - 

Total 1,050 266 261 262 261 1,623 477 - - 

Notes: HH: Cloacal and tracheal swab samples; NU: Samples of poultry drinking water collected from water containers; NT: Samples of water collected from 

the cage floors; P: Samples of fecal matter from chicken; CT: Samples of waste matter. 

Table 10 shows that 3,723 samples were examined, 

including 1,050 cloacal and tracheal swab samples, 266 

samples of poultry drinking water collected from water 

containers, 261 samples of waste water, 262 samples of waste 

matter, and 261 samples of fecal matter from chicken and 

ducks sold at the markets and poultry buying points in Lang 

Son at the sample collection frequency of once every three 

days in ten stages. The results showed that 477 were found 

positive with avian influenza A viruses. However, none were 

found positive with subtype H7 and subtype N9. This result 

was similar to that of [9], [14], [15]. 

Table 11. Avian influenza A viruses, H7N9 on chicken at local markets and poultry buying points (Sample collecting frequency: once every ten days). 

Areas (Poultry buying points or markets) 
Types of samples Results 

HH NU NT CT P (-) A H7 N9 

Hoang Van Thu 42 12 12 12 6 66 18 - - 

Chi Lang 42 12 12 12 6 73 11 - - 

Hop Thanh 42 12 12 12 6 55 29 - - 

Ky Lua 42 12 12 12 6 61 23 - - 

Dong Kinh 42 12 12 12 6 72 12 - - 

Tam Thanh 42 11 12 12 7 62 22 - - 

Chi Lang 42 12 12 12 6 65 19 - - 

Dong Dang 42 0 14 10 18 63 21 - - 

Vuon Sai 42 0 13 12 17 68 16 - - 

Dong Mo 42 12 12 12 6 65 19 - - 

Lang Son city 1 42 12 12 12 6 67 17 - - 

Ba Trieu 42 12 12 12 6 58 26 - - 

Cao Loc 42 12 12 12 6 65 19 - - 

Loc Binh 42 12 12 12 6 76 8 - - 

Lang Son city 2 42 12 12 12 6 82 2 - - 

Total 630 155 183 178 114 998 262 - - 

Table 11 presents the results of the examination of the prevalence of Avian influenza A viruses, H7N9 on chicken sold at 

local markets and poultry buying points with the frequency of sample collection of once every ten days. The results show that: 

In total, there were 1,260 samples examined including 630 cloacal and tracheal swab samples, 155 samples of poultry drinking 

water collected from water containers, 183 samples of waste water, 178 samples of waste matter and 114 samples of poultry 

fecal matter. The results show that 262 of the samples were found positive with avian influenza A viruses (accounting for 

20.7%), and the results are similar to those presented in Table 7, but none were found positive with subtypes H7 or N9. This 

result was similar to that of [14], [15]. 
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Table 12. Avian influenza A viruses, H7N9 on poultry (chicken and ducks) at border markets (Sample collecting frequency: once every 15 days). 

Areas (Markets) 
No. of samples (Composite swabs) Results 

HH NU NT CT P (-) A H7 N9 

Na Duong 36 6 6 3 3 37 17 - - 

Gieng Vuong 36 6 6 3 3 24 30 - - 

Hoi Hoan 36 6 6 3 3 36 18 - - 

Dong Dang 36 6 6 3 3 41 15 - - 

Total 144 24 24 12 12 138 78 - - 

 

Table 12 shows that: 216 samples were collected and 

examined, including 144 cloacal and tracheal swab samples, 

24 samples of poultry drinking water collected from water 

containers, 24 waste water samples, 12 samples of waste 

matter fecal matter. Of which, 262 were found positive with 

avian influenza A viruses (accounting for 36.1%), which was 

similar to the results shown in table 10 and table 11, but none 

were found positive with subtype H7 or subtype N9. 

The results of this study are similar to the report of the 

Department of Animal Health. In 2015 China recorded 225 

cases of A/H7N9 viruses infection on human, with 94 dead. 

Thus, since March 2013 H7N9 viruses infection on human 

continuously occurred in China. This finding was similar to 

that of [3], [5], [14], [15]. The results show that there was no 

prevalence of avian influenza viruses subtype H7N9 on 

commercial poultry sold at border and local markets in Lang 

Son. 

3.8. Virulence Assessment on Laboratory Chicken (IVPI) 

An experiment was carried out to determine the virulence 

level (Intravenous Pathogenicity Index) on six-week chicken 

which had been identified as having no antibody against 

avian influenza A viruses subtype H5N1. The results are 

presented in Table 13. 

Table 13. Virulence Assessment on laboratory chicken (IVPI). 

Clinical symptoms 
Monitoring days 

Total Point 
N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 

Virus group 1             

Normal 6 6 6 6 6 6 6 6 6 6 60x0 0 

Sick 1 0 0 0 0 0 0 0 0 0 1x1 1 

Very sick 1 0 0 0 0 0 0 0 0 0 1x2 2 

Dead 2 4 4 4 4 4 4 4 4 4 38x3 IVPI=2.92 

Virus group 2             

Normal 7 7 7 7 7 7 7 7 7 7 70x0 0 

Sick 1 0 0 0 0 0 0 0 0 0 1x1 1 

Very sick 1 0 0 0 0 0 0 0 0 0 1x2 2 

Dead 1 3 3 3 3 3 3 3 3 3 28x3 IVPI=2.9 

Virus group 3             

Normal 6 6 6 6 6 6 6 6 6 6 60x0 0 

Sick 1 0 0 0 0 0 0 0 0 0 1x1 1 

Very sick 1 0 0 0 0 0 0 0 0 0 1x2 2 

Dead 2 4 4 4 4 4 4 4 4 4 38x3 IVPI=2.92 

Virus group 4             

Normal 6 6 6 6 6 6 6 6 6 6 60x0 0 

Sick 1 0 0 0 0 0 0 0 0 0 1x1 1 

Very sick 1 0 0 0 0 0 0 0 0 0 1x2 2 

Died 2 4 4 4 4 4 4 4 4 4 38x3 IVPI=2.92 

Controlled group             

Normal 10 10 10 10 10 10 10 10 10 10 100x0 0 

Sick 0 0 0 0 0 0 0 0 0 0 0x1 0 

Very sick 0 0 0 0 0 0 0 0 0 0 0x2 0 

Dead 0 0 0 0 0 0 0 0 0 0 0x3 0 

Notes: 

IVPI: intravenous pathogenicity index 

Viruses group 1: H5N1 viruses strain prevalent on illegally imported chicken from China to Vietnam 

Viruses group 2: H5N1 viruses strain prevalent on chicken sold at local periodic markets in Lang Son province 

Viruses group 3: H5N1 viruses strain prevalent on the ducks at periodic markets in the border areas between Vietnam and China 

Viruses group 4: H5N6 viruses strain prevalent on the ducks at periodic markets in the border areas between Vietnam and China 

Controlled group: The injecting fluid did not contain viruses 

N: Day 
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Table 13 shows that in compared with the controlled group, 

all of the laboratory chickenshowed symptoms of being sick 

within 1 or 2 days after being infected with the strains of avian 

influenza A viruses/H5N1 and type A/H5N6 isolated. The 

intravenous pathogenicity index (IVPI) of the virus strains was 

measured at the levels ranging from 2.9 (the viruses strain 

found on the chicken sold at local periodic markets) to 2.92 

(the viruses strain H5N1 and H5N6 isolated on illegally 

imported chicken from China and ducks sold at border markets 

in Lang Son). The results were similar to the analysis of [3], 

[7], [8], [9], [12], and [15] in their studies on sickness causing 

characteristics of avian influenza viruses on poultry. 

4. Conclusion 

� The chicken illegally imported from China to Lang Son, 

Viet Nam were found with avian influenza A viruses, 

subtype H5N1, with the ratios ranging from 3.93% to 6. 

43% with type A, from 3.18% to 3.78% with subtype 

H5, and from 0.37% to 3.40% with subtype N1. 

� The chicken sold at local periodic markets in Lang Son 

province were found with avian influenza A viruses, 

subtype H5N1, including 15.55% with type A, 5% with 

subtype H5, and2.77% with subtype N1. 

� The ducks sold at border markets between Lang Son 

and China which were found with avian influenza A 

viruses, subtype H5N1, including 13.49% with type A, 

4.76% with subtype H5, and 3.96% with subtype N1. 

� The commercial chicken and ducks sold at border 

markets Lang Son were found with avian influenza A 

viruses, subtype H5N6. In 2014, 10.4% were found 

positive with avian influenza A viruses, with 6.25% 

belong to subtype H5 and 6.25% belong to subtype N6; 

In 2015, 36.1% were found with avian influenza A 

viruses, 4.1% were found with subtype H5, and 2.3% 

were found with subtype N6. 

� The study in 2014 and 2015 shows that in Lang Son 

there was no prevalence of subtype H7N9 on 

commercial poultry (chicken and ducks) sold at the 

border and local markets. 

� The isolated amniotic fluid samples of the embryos 

cultured with avian influenza A viruses, subtype H5N1 

and type A, subtype H5N6 in Lang Son were found with 

virulence (causing sicknesses) which caused the deaths of 

the laboratory chicken within one or two days after being 

infected with the viruses, with the Intravenous 

Pathogenicity Index (IVPI) ranging from 2.9 to 2.92. 
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