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The haematochemical, histopathological and immunological studies  were carried out on 
chicks experimentally infected with the low pathogenic avian influenza virus (LPAIV) 
(A/Turkey/CA/209092/02) H5N2. Eighty SPF one day old chicks were serologically negative for 
specific antibodies against avian influenza virus. The birds were devided into 2 groups, birds in the 
1st group were inoculated with the virus via the intraocular and intranasal routs, while the other 
group was kept as non-infected control. Five birds were sacrificed from both groups at 5, 7, 10, 15, 
and 21 days post inoculation. Sera and heparinized blood as well as tissue specimens from lung, 
liver, spleen, trachea, small intestine and bursa of Fabricius were collected. Estimation of 
haemagglutination inhibition antibodies response against AI, liver and kidney function tests, rate 
of proliferation of T-lymphocyte were conducted. The experimentally infected birds showed 
general signs of illness with 80% morbidity and 6 % mortality. There was an increase in aniline 
aminotransferase (ALT) and asparate aminotransferase (AST) enzymes which reflected liver 
damage. High urea and creatinine values were also detected in sera of infected birds which proved 
kidney dysfunction. There was no significant proliferation of T-lymphocyte among examined 
groups. Very low haemagglutinating inhibiting (HI) antibodies was detected in infected birds.  
Histopathological examination displayed conspicuous depletion and necrosis of the lymphocytic 
aggregation in the organs of the haemobiotic system (Bursa of Fabricius, spleen and thymus). Such 
finding may decipher the low sero-conversion as well as the unproliferation of T-lymphocyte. The 
necrobiotic changes in liver and kidney sections in addition to congestion and edema elucidate the 
increased parameters in their functions. Also, the epithelial hyperplasia of the tracheal mucosa and 
the sloughing in the lining mucosal epithelium are indicative for the epithelio-tropism of the AI 
virus.  

 

 

 

 

 

Avian influenza initially was recognized as a 

highly lethal, systemic disease caused by avian 

influenza (AI) viruses that are classified in the 

family Orthomyxoviridae, genus Influenzavirus 

A (Saif et al., 2008). The AI strains can be sub-

typed based on the two surface glycoproteins, 

into 16 different haemagglutinin (H1-16) and 

nine different neuraminidase (N1-9) subtypes. H 

and N subtypes seem to be able to assort into 

many of 144 possible combinations (Fouchier et 

al., 2005). The HA protein is the primary 

mediator of pathogenicity where the proteolytic 

cleavage site sequence determines whether 

infection will be systemic (highly pathogenic 

"HP") or restricted to the respiratory and enteric 

tracts (low pathogenic "LP"), based on which 

proteases recognize the sequence that present 

(Rott, 1992). The extent of disease signs depend 

on the virulence of the virus, the species lineage, 

age of birds and weather or not there is 

accompanying bacterial infection (Gorcia et al., 

1998). Low pathogenic AI outbreaks in domestic 

poultry (chicken and turkeys) reflected 

abnormalities in the respiratory, digestive, 

urinary and reproductive organs. Also high 

morbidity and low mortality are typical. Losses 

from LPAI epidemics include mortality losses, 

condemnations at slaughter, medication against 

secondary bacteria, cleaning and disinfection and 

delayed placements of new birds (Saif et al., 

2008). 

Therefore, this study was planned to 

reproduce the disease in chickens by LPAI virus 

as seen in the field for demonstration of clinical 

signs, antibody response, cellular immune 

response, some haemato-chemical parameters 

and some histopathological changes that 

produced in infected chicks. 

Materials and methods 
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Virus. Low pathogenic (LP) A/Turkey/CA 

/209092/02 (H5N2) avian influenza (AI) virus 

was used for experimental infection of chicken 

as well as HI test. The virus was provided to the 

Veterinary Serum and Vaccine Research 

Institute, Abbasia, Cairo by the United State 

Department of Agriculture (USDA, Ames). The 

original titre of the virus was 10
8.5

 EID50/ml with 

HA activity 2
6
 HAU. 

Chicks. Eighty, one day old SPF chicks were 

obtained from Nile SPF farm, Koum Oshiem, 

Fayoum, Egypt. The chicks were housed in bio-

safety level 3 isolators till the end of the 

experiment. 
Serum samples. Blood samples were allowed to 

coagulate and serum samples were collected. 

Antibody titer against AI virus and estimation of 

alanine aminotransferase (ALT), asparate 

aminotrans-ferase (AST), creatinine and urea 

values were performed. 
Heparinized blood. Heparinized blood samples 

were collected from the experimental birds and 

used in the lymphocyte blastogenesis assay. 
Haemagglutination inhibition test (HI). HI test 

was performed according to OIE manual (2005) 

for detection of AI antibodies. Four HA unit of 

AIV (antigen) were used. 
Transaminases (AST and ALT) activity. AST 

and ALT activity were measured calorimetrically 

at wavelength 505 nm (Reitman and Frankel, 

1957). 

Serum   creatinine  (gm%).  Creatinine  was 

determined according to Henry et al., (1974) at a 

wave length 545 nm. Creatinine forms a 

coloured complex with picrate in an alkaline 

medium which was compared with the colour of 

standard creatinine solution. 
Serum urea level (gm%). Urea level was 

determined according to (Patton et al., 1977). 

Lymphocyte proliferation by T-lymphocyte 
blastogenesis assay. The test was carried out 

using cell proliferation kit with XTT reagent 

(Cat. No.406005 Mobiosciences) (Jost et al., 

1992). 
Histopathological examination. Autopsy 

samples were taken from the liver, lung, trachea, 

small intestine, spleen, bursa of Fabricus and 

thymus of   the 2 groups at the different intervals    

and fixed in 10% formol saline for twenty four 

hours.  Washing was done in tap water then 

serial dilutions of alcohol (methyl, ethyl and 

absolute ethyl alcohol) were used for 

dehydration. Specimens were cleared in xylene 

embedded in paraffin at 56 ºC in paraffin bath 

for twenty four hours. Paraffin bees wax tissue 

blocks were prepared for sectioning at 4 microns 

thickness by sledge microtome. The obtained 

tissue sections were collected on glass slides, de-

paraffinized and stained by Haematoxylin and 

eosin stain for histopathological examination 

through the electric light microscope (Banchroft 

et al., 1996). 
Results and Discussion 

Avian influenza virus represents one of the 

greatest concerns for public health that has 

emerged from the animal reservoir in recent 

times and considered in the same time one of the 

viruses which causes devastating losses to 

poultry industry. Understanding the mechanism 

by which this virus produces a disease in 

chickens is necessary to develop an appropriate 

preventive measure. The principle targets for 

mildly pathogenic AIV replication and lesion 

production are the lungs, lymphoid organs and 

visceral organs containing epithelial cells such as 

kidney and pancreas, while the HP AI viruses are 

pan-tropic in their replication (Swayne, 1997).   

In  the  present  work,  it  was  found that the  

experimentally infected chicks had general signs 

of illness as ruffled feather, dullness, depression, 

decreased water and food intake. Mild 

respiratory signs (coughing, sneezing and ralls) 

were also seen in some of infected chicks. The 

mortality rate was 6% (only 3 birds out of 50). 

The control un-infected group didn't show any 

abnormalities. The obtained results come in 

agreement with Mo et al., (1997) who recorded 

that mild pathogenic AIVs showed restricted 

ability to replicate or produce lesion or both in 

non-respiratory or non-enteric tissues; such 

effect were associated with only sporadic deaths. 

Also the appeared clinical signs and low 

mortality rate agreed with Spackman (2008) and 

Swayne (2008). The results of haemagg-

lutination inhibition (HI) test as shown in table 

(1) revealed that the average log2 HI antibody 

titers were 1.66, 1.2, 0.4 and 2 at 7, 10, 15 and 

21 days post infection (DPI) respectively, while 

there were no antibody titers in chickens at pre-

infection time and at 5 DPI as well as non-

infected control group.  These very low HI 

antibody titers could be attributed to 

lymphopenia where in our study it was proved 

histopathologically that there was a lymphoid 

depletion appeared in bursa of Fabricius and 

spleen (Photo 5, 6 and 8) and it is well known 

that the production of antibodies depending on B 

lymphocytes that originate from bone marrow, 

developed in bursa of Fabricius and then respond 

to the antigen in spleen (Tizard, 2009). This run 
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in accordance with Chen Yiping et al., (2002) 

who showed lymphopenia in bursal medulla of 

experimentally infected chickens with H9 AI 

virus and Gross and Siegel (1984) who proved 

also severe lymphopenia caused by AI virus as 

well as severe depletion of lymphocyte and 

necrosis of bursa.  

Concerning the results of aniline 

aminotransferase (ALT) and asparate 

aminotransferase (AST) as shown in table (2) it 

indicated a difference in their level in both 

infected and non-infected groups where it were 

higher in infected group than in non-infected 

one. ALT reached its maximum value on the 7
th
 

and 21
st
 DPI, 16.6 µ/ml and 15.83 µ/ml in 

infected group, while in non-infected group it 

reached 8.8 µ/ml and 8.1 µ/ml at the same 

intervals. AST level increased from 26.2 µ/ml 

pre-inoculation to 34.5 µ/ml (maximum value) at 

5
th
 DPI then decreased to 28 µ/ml at 7

th
 DPI and 

increased reached 33.3 µ/ml at 21
st
 DPI while in 

control group the level of AST was 13, 13 and 

21.3 µ/ml at the same intervals. So there was a 

clear difference in AST level of infected and 

non- infected groups, where the higher increase 

in aspartate aminotransferase (AST) enzyme in 

the infected group than control one. These results 

agree with Klopfleisch et al., (2007) who found 

that a marked increase of enzyme activities of 

AST and ALT in cats infected with HPAI virus 

and Cornelius et al., (1959) who reported that 

significant rise in ALT in Newcastle infected 

groups as a result of liver damage. Also in the 

present work the increase in liver enzymes rely 

upon the extent of liver lesions. Since, the 

synthesis of this enzyme is mostly of liver origin. 

So, its level in the serum was indicative to the 

extent of liver damage (Photo 1 and 2) and could 

be used as a convenient and accurate method for 

evaluating the extent of the disease. 

Regarding results of urea and creatinine 

(Table 3) as a parameter for kidney function, 

there was an increase in level of urea where it 

reached 3.24 mg/ml at 10
th
 DPI in infected group 

comparing with 2.1 mg/dl in control group. 

Creatinine values increased at 5
th
 DPI where it 

reached 1.831 & 1.948 mg/dl at 7
th
 and 10

th
 DPI 

for infected group and raised to 1.977 & 4.037 

mg/dl at 15
th
 and 21

st
 DPI. These results agree 

with those of Rivetz et al., (1977) who found 

that ND virus (as a model) induced higher urea 

and creatinine values in sera of infected birds 

than the control group. 

The measurement of avian cellular immunity 

is critical to understanding the role and 

regulation of avian lymphocytes following avian 

influenza virus infection. The results in table (4) 

showed that no proliferation of lymphocytes as 

measured by lymphocytes blastogenesis as Delta 

Optical Density (∆OD) were 0.339 and 0.255 for 

infected and control chickens, respectively. 

These results agree with Gross and Siegel (1984) 

who found severe lymphopenia and decrease of 

total number of circulating lymphocyte caused 

by AI virus and also Hana et al., (1989) stated 

that the decrease in the total number of 

circulating lymphocytes was evident 12 hours 

post inoculation and was sustained until the 

death of the birds.  

The histopathological findings of infected 

birds were as follow: birds sacrificed at 5
th
 DPI, 

the liver showed severe congestion was observed 

in the central and portal veins and sinusoids, 

associated with edema and inflammatory cells 

infiltration in the portal area (Photo 1A, 1B). 

Focal necrosis was noticed in the hepatic 

parenchyma (Photo1C).  

While the lung manifested diffuse edema in 

the interlobular stromal connective tissue 

(Photo3A) but trachea showed mild hyperplasia 

was detected in the mucosal lining epithelium 

(Photo 4A). The examination of spleen revealed 

severe lymphoid depletion was noticed in the 

white pulps (Photo 5A). 

Bursa of Fabricius showed Severe lymphoid 

depletion was present in the follicles (Photo 6A). 

There was no histopathological alteration could 

bee seen in intestine and thymus. 

Concerning to birds sacrificed at 10
th
 DPI, in 

the Liver The portal area showed edema with 

congestion in the portal vein (Photo 1D), 

associated with focal necrosis in the hepatic 

parenchyma (Photo 2A). There was severe 

congestion in the interlobular stromal blood 

vessels of the lung: (Photo 3B). Severe lymphoid 

depletion was noticed in the white pulps of the 

spleen: (Photo 5B), associated with focal 

necrosis in the spleeny parenchyma (Fig.13). 

Severe depletion and necrobiosis in lymphoid 

elements was detected in the follicles of  bursa of 

Fabricius (Photo 6B). 

The mucosal lining epithelium of the 

Intestine showed focal sloughing associated with 

inflammatory cells infiltration in the underlying 

lamina propria (Photo 7A). There was no 

histopathological alteration in the trachea and 

thymus 

Birds sacrificed at 15
th
 DPI, congestion in 

the portal vein associated with edema in the 

portal area was detected in the examined Liver  
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Table (1): Mean of HI antibody (log2) titers in the 2 groups of chicks.  
 

Group 
Days post infection 

Pre-Infection 5  7  10  15  21  
1 0 0 1.66 1.2 0.4 2 

2 0 0 0 0 0 0 

Group (1): Chicks infected with LPAIV. 

Group (2): Control non-infected chicks. 
 

 

Table (2): Mean values of liver enzymes in sera of chicks of both groups (µ/ml). 
 

Group Parameter 
Days post infection 

Pre- Infection 5 7 10 14 21 

1 
AST (GOT) 26.2 34.5 28 32.166 31.5 33.3 

ALT (GPT) 8.8 9.67 16.6 10.33 8.83 15.83 

2 
AST (GOT) 23 13 13 24.5 23.1 21.3 

ALT (GPT) 7.1 6.8 8.8 8.8 8.4 8.1 
Group (1): Chicks infected with LPAIV. 

Group (2): Control non-infected chicks. 
 

 

Table (3): Mean values of urea and creatinine (mg/dl) as a kidney parameter in sera of chicks of both 

groups 
 

Group Parameter 
Days post infection 

Pre-Infection 5 7 10 14 21 

1 
Urea 2.214 1.428 1.91 3.24 2.27 2.54 

Creatinine 1.066 1.208 1.831 1.948 1.977 4.037 

2 
Urea 2.101 1.09 1.94 2.1 2.2 2.23 

Creatinine 1.011 1.063 1.006 1.003 1.3 1.06 
 

Group (1): Chicks infected with LPAIV. 

Group (2): Control non-infected chicks. 
 
 

Table (4): Results of lymphocyte proliferation of chicks of both groups as measured by lymphocyte 

blastogenesis using XTT kits expressed by Delta optical density 
 

Group 
Days Post Infection 

Pre infection 5  7  10  15  21  

1 0.228 - 0.339 1.035 0.293 0.278 

2 0.233 - 0.255 0.038 0.166 0.239 

Group (1): Chicks infected with LPAIV. 

Group (2): Control non-infected chicks. 
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Photo (1): Liver of infected chicks 
with LPAI virus (H & E x40) 
showing: 
(A): Sever congestion in central vein 
and sinusoid (5th DPI). 
(B): Congestion in portal vein with 
oedema and inflammatory cell 
infiltration in the portal area (5th 
DPI). 
(C): Focal necrosis in the hepatic 
parenchyma (5th DPI). 
(D): Sever congestion in the portal 
vein with oedema in the portal area 
(10th DPI). 

Photo (2): Liver of infected chicks 
with LPAI virus (H & E x64) 
showing: 
(A): Focal necrosis in the hepatic 
parenchyma (10th DPI). 
(B): Congestion in portal vein with 
oedema and inflammatory cell 
infiltration in the portal area (15th 
DPI). 
(C): Congestion in portal vein with 
oedema and inflammatory cell 
infiltration in the portal area (21st 
DPI). 
(D): Focal necrosis in the hepatic 
parenchyma (21st DPI). 

Photo (3): Lung of infected chicks 
with LPAI virus (H & E x40) 
showing: 
(A): Oedema in the lobular stroma 
(5th DPI). 
(B): Sever congestion in the 
interlobular stromal blood vessels 
(10th DPI). 
(C): Focal mononuclear leucocytes 
inflammatory cells aggregation in 
interlobular stromal connective tissue 
(15th      DPI). 
(D): Oedema, focal inflammatory cell 
infiltration and sever vascular 
congestion in the interlobular stromal 
connective tissue (21st DPI). 
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Photo (4): Trachea of infected chicks with LPAI virus (H & E x40) showing: 
(A): Mild hyperplasia in the lining mucosal epithelium (5th DPI). 
(B): Sever lining mucosal epithelial cells hyperplasia (15th DPI). 
(C): Epithelial mucosal hyperplasia (21st DPI). 

 
 

 
 

 

Photo (5): Spleen of infected chicks with 
LPAI virus (H & E x64) showing: 
(A): Sever lymphoid depletion in the 
white pulps (5th DPI) 
(B): Focal necrosis in spleeny 
parenchyma (10th DPI) 
(C): Lymphoid depletion of the white 
pulps (15th DPI) 
(D): Lymphoid depletion in white pulps 
(21st DPI) 

Photo (6): Bursa of infected chicks 
with LPAI virus (H & E x40) 
showing: 
(A): Sever lymphoid depletion in the 
lymphoid follicles (5th DPI). 
(B): Sever depletion and necro-biosis 
in the lymphoid follicles (10th DPI). 
(C): Sever lymphoid depletion in the 
lymphoid follicles with oedema in 
between (15th DPI). 
(D): Lymphoid depletion in the 
follicles of the lamina propria with 
oedema in between (21st DPI). 
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Photo (7): Intestine of infected chicks with LPAI virus (H & E x64) showing: 
(A): Sloughing of mucosal lining epithelium of the villi with inflammatory cells infiltration in the lamina propria (10th 

DPI). 
(B): Sloughing of mucosal lining epithelium of the villi (15th DPI). 
(C): Oedema in lamina propria (21st DPI). 
 

 
 

 
 
 
 
 
 

(Photo 2B). Focal mononuclear leucocytes 

inflammatory cells aggregation was detected in 

the interlobular stromal connective tissue of the 

lung (Photo3C). 

Severe hyperplasia was noticed in the lining 

epithelium of the mucosal layer of the Trachea: 

(Photo4B). The splenic white pulps showed 

lymphoid depletion (Photo5C). Severe lymphoid 

depletion was observed in the follicles of bursa 

of Fabricius: together with sever edema in 

between (Photo6C). There was diffuse sloughing 

in the lining mucosal epithelium of the Intestine: 

(Photo7B). Lymphoid depletion was observed in 

the medullary portion of the Thymus (Photo8A). 

When birds sacrificed at 21
st
 DPI were 

examined, it was found that the portal area of the 

liver showed inflammatory cell infiltrations with 

congestion in the portal vein (Photo2C).  Focal 

necrosis was noticed in the hepatic parenchyma 

(Photo2D). The interlobular connective tissue 

stroma showed edema, focal inflammatory cell 

infiltrations and congestion in the blood vessels 

of the lung (Photo3D). There was hyperplasia in 

the lining mucosal epithelium of the Trachea 

(Photo4C). There was lymphoid depletion in the 

splenic white pulps (Photo5D). The follicles of 

the bursa of Fabricius showed lymphoid 

depletion associated with edema in between 

(Photo 6D). Diffuse edema was noticed in the 

lamina propria of the Intestine: (Photo  7C). Mild 

depletion was noticed in the lymphoid cells at 

the medulla of the Thymus (Photo 8B). There 

were no histopathological alterations in control 

un-infected birds along the different intervals of 

the experiment.  

The marked histopathological lesion was 

severe lymphoid depletion in bursa of Fabricius 

at all intervals post infection and this agrees with 

Chen Yiping et al., (2002). Lung and trachea 

were mostly affected histologically at all 

intervals post infection and this was convenient 

with result of Mo et al., (1997) who found that 

chickens inoculated with mild pathogenic AIV 

had histological lesions most frequently in lung 

and trachea.   At 10 days post inoculation, necro-

biosis in the lymphoid follicles of bursa and 

focal necrosis in splenic lymphoid follicles were 

noticed. Inflammatory cells infiltration in liver, 

lung and intestine were recorded in the infected 

chicks. These results agree with Saif et al., 

(2008) who found that birds that die from 

LPAIV have lymphocyte depletion and necrosis 

of lymphocytes in the cloacal bursa, thymus and 

spleen whereas other tissues as trachea have 

lymphocyte accumulation. 

From this study, it could be concluded that 

infection with LPAI virus caused high morbidity 

and very low mortality. Infection with LPAI 

virus alter the lymphocyte distribution in the 

internal organs as the number of lymphocytes 

increased in (lung, liver and intestine) and 

decreased in others (spleen, thymus and bursa of 

Fabricius). Depletion of B-lymphocyte in bursa 

resulted in very low HI antibody titer. Severe 

Photo (8): Thymus of infected 
chicks with LPAI virus (H & E 
x64) showing: 
(A): Depletion in the lymphoid 
cells of the medulla (15th DPI). 
(B): Mild lymphoid depletion 
in the medulla (21st DPI). 
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congestion and necrosis were conspicuous in 

livers of infected birds that have led to raising 

levels of ALT and AST enzymes in their sera. 

Increasing  the  level  of  creatinine  and  urea in 

sera of infected birds indicated kidney damage 

by the LPAI virus. All the above mentioned 

results proved that the LPAI virus is an 

immunosuppressive virus and chickens must be 

protected against it. The hyperplastic 

proliferation of the mucosal lining of the trachea 

was due to the direct replication of the AI virus, 

as the virus is primarily epitheliotropic as 

mentioned by Taubenberger et al., (2001). The 

virus replication furthermore induced production 

of the interferon, cytokines and other mediators 

(Nicholas, 2007) leading to local and systemic 

inflammatory responses, this resulted in the    

symptoms    as   well   as   the   histological 

alterations seen in most of the internal organs. 

The danger of the LPAI virus resides in being 

lympho-tropic leaving the birds vulnerable to 

secondary invaders that positively threatens their 

life. Although the LPAI virus induced low 

mortality rate but it is considered as deleterious 

as the HP strains. So, both types need good 

regimens of vaccination. 
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دراسات دموية كيميائية و ھستوباثولوجية و مناعية على كتاكيت محقونة بفيروس انفلونزا الطيور العترة اJقل 

  )  H5N2(ضراوة 

qور في دراسة لمعرفة تاثير العتqونزا الطيqروس انفلqراوة لفيqة الضqرة منخفض)H5N2 ( ة وqة الكيميائيدمويqن الناحيqت مqى الكتاكيqعل
بفيqروس انفلqونزا الطيqqور ) خqالي مqن اJحسqqام المضqادة لفيqروس انفلqونزا الطيqور(كتكqوت  ٥٠تqم  حقqن , الھسqتوباثولوجية و المناعيqة 

كتكqqوت بqqدون حقqqن كمحموعqqة ضqqابطة ثqqم اخqqذت  ٣٠وتqqرك  H5N2 ((A/Turkey/CA/209092/02)(العتqqرة منخفضqqة الضqqراوة 
ظھqرت أعqراض مرضqية . يqوم ٢١عينات مصل و دم و أعضاء من كلتا المجمqوعتين علqى فتqرات مqع م�حظqة اJعqراض و النفqوق لمqدة 

نخفض جqدا فqي مصqل كان مستوي اJجسام المناعية الخاصqة بqالفيروس مq%. ٦عامة على الكتاكيت المحقونة فقط و بلغت نسبة النفوق 
الكتاكيت المحقونة بدأ من اليوم السابع بعد الحقن  في حين لم يكqن ھنqاك أي  أجسqام مناعيqة خاصqة بqالفيروس فqي مصqل الكتاكيqت الغيqر 

و كذلك مستوى اليوريا و الكرياتينين  في مصqل الكتاكيqت المحقونqة فqي حqين لqم ) AST&ALT(ارتفع مستوى انزيمات الكبد . محقونة
qةترتفqر المحقونqت غيqل الكتاكيqي مصqتويات فqذه المسqة.ع ھqا الليمفاويqاثر الخ�يqدم تكqة عqت المحقونqرت الكتاكيqذلك أظھqرات . كqا التغيqأم

الھسqqتوباثولوجية فكانqqت اھqqم مqqا يميزھqqا فqqي الكتاكيqqت المحقونqqة ھqqو أJضqqمح�ل الليمفqqاوي فqqي اJعضqqاء الليمفاويqqة و ھجqqرة الخ�يqqا 
 .   اخلية مثل الكبد و الرئة و اJمعاء مع وجود تنكرز في خ�يا ھذه اJعضاءالليمفاوية ل�عضاء الد

 


