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Abstract 

Serum cytokine level in three different varieties of duck namely Pati, Khaki Campbell and Nageswari 

from different parts of the state were evaluated in healthy state and during disease outbreak. The 

Cytokine profile namely IL-6, IL-4 and IL-10 were estimated using Enzyme Linked immune-sorbent 

assay and expressed in pg/ml. The IL 6 level of Pati duck during health and disease conditions were 

recorded as 7.71 ±0.35 pg/ml and 7.40±0.45 pg/ ml respectively. Both The Pati and Nageswari breed of 

ducks showed a non significant decrease in the IL 6 level during disease outbreak. The present study 

showed a significant increase (P<0.05) in IL 4 level of diseased Khaki Campbell breed (15.25 ±0.43 

pg/ml) than that of the healthy ones (12.32 ±1.39 pg/ml). The IL 4 level in the healthy Nageswari breed 

of ducks were recorded to be 11.29 ±0.52 pg/ml) and during disease outbreak it was observed to be 

significantly (P<0.05) higher than the healthy state (15.34 ±0.51 pg/ml). Statistical analysis showed that 

there is a significant rise (P<0.05) in the level of serum IL 10 during disease outbreak in all the three 

varieties of duck as compared to that of the healthy ducks. From the present study, it can be concluded 

that there was a rise in the level of cytokines in the duck during duck plague outbreak which indicates a 

relationship between various diseases of duck and the host immune responses. 
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Introduction 

Duck is famous for table egg production across the world and as per 19th livestock census of 

Govt. of India it constitute about 3% (23.539 millions) of total poultry (729.2 million) in India 

(GOI, 2012) [4]. The North East India is famous for the number indigenous duck breeds reared 

under traditional system, where duck farming is a subsidiary income source for all farmers 

irrespective of caste or religion. Cytokines are a broad category of small proteins involved in 

autocrine, paracrine and endocrine signalling as immunomodulating agents. Cytokines play an 

important role in health and disease, specifically in host immune responses to 

infection, inflammation, trauma, sepsis, cancer, and reproduction. It includes chemokines, 

interferons, interleukins, lymphokines and tumor necrosis factor etc. Pathological disorders 

occur in any species, when there is imbalance in cytokine production or dysregulation in a 

cytokine process (Tayal and Kalra, 2007) [17]. The study of cytokines and chemokines in avian 

species is still in its infancy as compared to that of the mammals and the availability of 

literature is also scanty. Keeping this in view, the present investigation was carried out to study 

certain cytokine profile of duck of Assam under healthy and during duck plague outbreak. 

 

Material and Methods 

In the present study, 350 blood samples (5ml) from different varieties of duck namely Pati 

(150), Khaki Campbell (100) and Nageswari (100) were collected from different parts of the 

state from healthy as well during disease outbreak. Blood samples were collected from the 

wing veins of each bird under aseptic conditions and serum was separated. The cytokine 

profile namely IL-6, IL-4 and IL-10 were estimated using Enzyme Linked immune-sorbent 

assay procured from Life Technologies (India), Pvt Limited, Delhi-34 and expressed in pg/ml. 

Data generated from the experiment were analyzed statistically using SAS Enterprise Guide 

(Version 4.2). Serum samples containing high cytokine levels were repeatedly measured after 

dilution to ensure that the assay results remained within the standard curve. 
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Results and Discussion 

In the present investigation, serum cytokine viz. IL-6, IL-4 

and IL-10 level of healthy Pati, Khaki Campbell and 

Nageswari ducks of Assam were estimated and compared 

with the same variety of ducks with the blood samples of 

duck plague outbreak. The cytokine profile estimated in the 

present investigation is presented in Table 1.The IL 6 level of 

Pati duck during health and disease conditions were recorded 

as 7.71 ±0.35 pg/ml and 7.40±0.45 pg/ml respectively. Both 

The Pati and Nageswari breed of ducks showed a non 

significant decrease in the IL 6 level during disease outbreak. 

However, the Khaki Campbell duck showed a non significant 

rise in the IL 6 level (8.19±0.81 pg/ml) during duck plague 

outbreak from that of healthy condition (7.25±0.32 pg/ml). 

Interleukin-6 is one of the most pleiotropic interleukins 

released at the site of infection or injury (Verdrengh and 

Tarkowski, 1997) [18]. IL-6 is a multifunctional cytokine 

produced by a number of cell types and is involved in acute-

phase responses, immune regulation and haematopoesis 

(Hirano, 1998) [6]. The IL-6 cytokine is produced in response 

to various infections in chickens (Zhou et al., 2007) [20] and 

mammals (Jia and Sheng, 2006) [7]. The serum IL-6 levels of 

infected ducklings increased, which might be both an 

indication of the induction of inflammation and an immune 

response against the virus. A study conducted by Liang et al. 

(2011) [10] suggested that IL-6 is more robustly induced in 

chickens than in ducks, which may be responsible for the 

different symptoms observed in the two species after 

influenza virus infection. In a study conducted by Lynagh et 

al., (2000) [12] presence of substantial quantities of IL-6-like 

factor activity was detected in serum taken from some 

chickens infected with E. tenella during the course of primary 

infection. Leina et al., (2018) [9] observed that 

proinflammatory cytokines, like IL-6, were potently induced 

in the chickens, but modestly in ducks at later times in the 

infection period. The authors concluded that the controlled 

response in ducks contributed to apparent resistance and 

decreased mortality. Gu et al., (2012) [5] reported no changes 

in serum IL-6 level in ducklings infected with (Duck Hepatitis 

Virus ) DHV-1 JX within the first 5 days after infection. Only 

a slight insignificant increase was found at 1 day post 

infection, in comparison with the control group. 

The present study showed a significant increase (P<0.05) of 

IL 4 level during duck plague outbreak in all the three 

varieties. IL 4 level in Khaki Campbell breed was recorded as 

15.25 ±0.43 pg/ml during healthy condition and 12.32 ±1.39 

pg/ml during duck plague outbreak. Similarly, for Nageswari 

breed IL 4 during healthy condition was 11.29 ±0.52 pg/ml 

and during disease outbreak it was observed as 15.34 ±0.51 

pg/ml. The Pati duck variety also showed an increase in the 

serum level of IL 4 (11.82±1.48) during disease outbreak as 

compared to the healthy state (11.22±0.31). IL-4 is an 

important in the stimulating process of B lymphocytes and T 

lymphocyte proliferation, as well as for the formation of Th2 

cells by differentiation (Fietta and Delsante 2008) [19]. An 

investigation carried out by Cherry et al., (2018) [1] 

demonstrated that IL 4 is an important cytokine which inhibits 

inflammatory responses of lymphocytes in spleen during 

different pathogen attack in duck. IL-4 is cytokine with 

diverse biological functions which not only promotes immune 

response and homeostasis but is also involved in immune 

regulation, particularly the balance among Th1, Th2, and 

Th17cytokines (Min et al., 2013) [13]. Recent studies show that 

dysregulated expression of IL-4 is implicated in allergic 

inflammation and asthma (Liang et al., 2012). [11] 

Xie et al., (2018) [19] conducted a study where pro 

inflammatory cytokines (IL-1β, IL-6, and TNF-α) and anti-

inflammatory cytokines (IL-4, IL-10) were assessed in the 

liver and blood samples of ducklings with virulent CH Duck 

Hepatitis A Virus -1(DHAV-1) strain and the attenuated 

CH60 commercial vaccine strain. The expression levels of IL-

1β, IL-6 and IL-10 in the liver were significantly up-regulated 

after CH infection and reached a peak at 36 hours post 

infection and maintained the same levels until 48 hours post 

infection. However, IL-10 expression in the blood was 

downregulated before 48 hours post infection. Both the CH 

and CH60 strains inhibited IL-4 and TNF-α expression during 

the early stage of infection, and both cytokines were up-

regulated after 60 hours post infection. IL 10 also revealed a 

significant (P<0.05) increase during duck plague outbreak in 

all the three varieties of duck as compared to that of the 

healthy birds. The IL 10 level in Pati duck during healthy and 

during duck plague outbreak were found to be 17.02 ±0.86 

pg/ml and 18.25 ±2.14 pg/ml respectively. The serum IL 10 

level of healthy Khaki Campbell ducks was recorded to be 

16.25±1.48 pg/ml and during disease outbreak it was 

19.36±0.79 pg/ml. Similarly in the Nageswari the IL 10 level 

was 11.79±0.37 and 19.23±0.61 pg/ml in healthy and duck 

plague outbreak. The IL-10 cytokine has been shown to have 

immune-modulatory functions in mammals (Murphy and 

Reiner, 2002) [14]. IL 10 is an anti inflammatory cytokine and 

is important to balance inflammatory responses during 

bacterial, fungal, protozoal, helminthic infection and even 

during chronic viral infections (Couper et al., 2008 [2]; Sun et 

al. 2009) [16]. IL-10 is increases significantly (P<0.05) in all 

three varieties of ducks as it might protects the host against 

inflammatory agents, microbial invasion and injury (Laskin 

and Pendino, 1995) [8]. The function of IL-10 in avian species 

is similar to that in mammals (Rothwell et al., 2004) [15] 

however, evidence on the function of IL-10 in birds is not 

sufficient to elucidate its role in the immune system. 

From the present study it can be concluded that there was a 

rise in the level of cytokines in the duck during duck plague 

outbreak which indicates a relationship between various 

diseases of duck and the host immune responses. Further 

detail study will be necessary to determine the protective role 

of cytokines in ducks during disease outbreak.  

 

 
Table 1: Cytokine Concentration (pg/ml) of indigenous Ducks (Mean ± SE) 

 

Parameter 
Pati variety Khaki Campbell Nageswari Level 

of significance Healthy Diseased Healthy Diseased Healthy Diseased 

IL-6 7.71 ±0.35 7.40±0.45 7.25±0.32 8.19±0.81 7.35±0.61 7.21±0.5 NS 

IL-4 11.22±0.31 11.82±1.48 12.32 a ±1.39 15.25 b ±0.43 11.29 a ±0.52 15.34 b ±0.51 0.05 

IL-10 17.02 a ±0.86 18.25b±2.14 16.25a±1.48 19.36b±0.79 11.79a±0.37 19.23b±0.61 0.05 

NS- Non significant, Significant at 5 % (P≤ 0.05) 

* Superscripts bearing the different letter in columns for same cytokine are significant 
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